2 


iy. 


MAY 15, 1953 


VOLUME 117 NUMBER 3046 
Contents 
On the Nuclear Envelope: Norman G. Anderson 517 
William Herbert Hobbs: 1864-1953: George D. Hubbard —s 
News and Notes 523 
Technical Papers 
Reversed Phase Paper Chromatography of Parathion and Related 
Phosphate Esters: R. L. Metcalf andyR. B. March S27 
A Production of Amino Acids Under Possible Primitive Earth 
Conditions: Stanley L. Miller : 528 
A Vacuum Microsublimation Apparatus: John R. Maher 000. 529 
The Effect of Carbon Monoxide on Respiration in the Sweet 
Potato, Ipomoea batatas Lan.: George C. Webster 530 


The Dependence of the Secondary Sex Ratio in Humans on the 
Age of the Father: Edward Novitski 531 


Hibernation and Cortical Electrical Activity in the Woodchuck 


(Marmota monazx): Charles P. Lyman and Paul O. Chatfield 533 

Observations on a Class of Free Radicals Derived from 

Aromatic Compounds: D. Lipkin et al. 534 

Excessive Intake of Vitamin A as a Cause of Congenital 

Anomalies in the Rat: Sidney Q. Cohlan 535 
Comments and Communications 

Addenda to Dissa and Data: Donald P. Rogers and 

A. L. Bacharach 537 

A Blood Pump for Whole Blood Without Anticoagulants: 

John J. Osborn 537 

The Scientist and the Library Cataloger: Roger J. Poulin 

and Richard 8S. Angell 538 


Book Reviews 
Dental Anatomy; A History of Psychology in Autobiography .. 539 


CIBA Tissue Transplantation Symposium 3 


Meetings & Conferences 16 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 


| 
, 
| 
| | 
S 
| 
E 
4 
~ 
4 
J 
> 
~ 
| 


As a Direct-Reading Instrument The extreme sensitivity 
of the d-c amplifier is utilized to check plasticizer insula- 
tion resistance values in the megamegohm range. 


As a Recorder Preamplifier The rack-mounted ampli- 
fier above is being used to increase the sensitivity of a 
recorder in running special tests of switches. 


Detector The d-c An 


fier is being used above 


L&N Low Level 
d-c Amplifiers are 


for 


@ In response to the constant demand for ve! 

in precision instruments, these d-c Indicating Am 
fiers combine the functions of three useful i 
ments in one: 


1. A Direct-Reading Instrument that is 
ways ready to use... never any readjusti 
zero, either initially or during a series of 
Simply select the range in which you want 
work by turning scale-multiplier knob. 


2. A Recorder Preamplifier — Values 
ured by Stabilized d-c Amplifiers can be reco! 
directly on Speedomax recorders. 


3. A Null Detector more sensitive than 
reflecting galvanometers, yet with full scale 
sponse time of only 2 to 3 seconds. These i 
ments are unaffected by vibration; leveli 
not necessary. At the turn of a range 
wide choice of sensitivities can be obtained 
out external shunts. A non-linear response 
acteristic is also available for easy balancing. 


These amplifiers are suitable for handling low 
measurements with thermocouples, strain 
bolometers—bridge and potentiometer circui 
ionization, leakage and phototube currents— 
any measurement of extremely small direct 
or voltage. 

Self-contained, the unit can either be used “ 
or removed from case and mounted on a 19” 
rack. 

For details, including complete specifications, 
for Folder EM9-51(1). Write our nearest offi 
4926 Stenton Ave., Phila. 44, Penna. 
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New (5th) Edition! 


Frobisher’s 


Fundamentals of Microbiology 


W. B. SAUNDERS COMPANY 
West Washington Square 
Philadelphia 5 


May 15, 1953 


For this New (5th) Edition, Dr. Frobisher has 
reorganized and rewritten the entire book (for- 
merly “Fundamentals of Bacteriology”) in order 
to present microbiology in the most modern, 
logical way possible. Easily within the grasp of 
the beginning student with a moderate knowledge 
of biology and chemistry, the material furnishes 
a firm foundation vpon which the student may 
build for specialization in a great number of 
fields. 


Part I introduces the eight great groups of 
microorganisms: algae, protozoa, yeasts, 
molds, bacteria, viruses, rickettsiae and pleuro- 
pneumonia-like organisms. It discusses their size, 
structure and activities and the major properties 
which distinguish organisms of each of the groups 
from one another, 


In Part II, the student learns about micro- 
scopic methods, structural peculiarities of 
microorganisms and how they grow, etc. 


Immunology—the body’s resistance to 
microorganisms—is covered in Part III. 


Using bacteria as the basis of the discus- 
sion, Part IV presents such biological phe- 
nomena as evolution, autotrophy, heterotrophy, 
photosynthesis, chemosynthesis, antibodies, etc. 


The fifth, and final section of the text, ex- 
plains the special environments in which 
microorganisms occur—water, soil, 


By Maartin Frostsuer, Jr., Sc.D., Professor and Head of the 
Department of Bacteriology, University of Georgia; Assistant 
Professor of Bacteriology, Emory University, Visiting Lecturer, 
Johns Hopkins University; Special Consultant, U. S. Public 
Health Service. 633 pages, 6” x9”, 253 illustrations—some in 

00. New (5th) Edition 


color. $6. 
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s important in laboratory glassware, too 


One thing about the elephant. He’s a rugged 
fellow who stays around for a long time, pays 
back many times his cost in service. 
Experienced school laboratory instructors 
know that the same thing is true of PYREX 
brand laboratory glassware. The secret of its 
economy and safety lies in its long service life. 
You can depend on its sturdy construction 


to withstand rough, day-to-day use by inex- 
perienced hands. Its functional design makes 
assembly and disassembly easy. 

You'll get the maximum in economy, safety 
and durability with PYREX brand laboratory 
glassware. Your laboratory supply dealer 
stocks the complete line. Call him today. He 
is always ready to serve you. 


PYREX BRAND TEST TUBES— 
Proved by careful school rec- 
ords to be the most serviceable 
you can buy. Made from tub- 
ing carefully selected ond an- 
nealed for strength. Available 
with and without side arms. 


® 
PYREX the laboratory glassware that gives you economy, accuracy, durability 


CORNING GLASS WORKS, Corning, New York 
meant ceseach Cet 
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PYREX BRAND WEST-TYPE 
CONDENSERS — Designed for 
rough service. Bulbs at ovtlets 
protect condenser tube and 
permit rugged seal to outlet. 
Smoller jacket speeds water 
flow and increases condensing 
efficiency. Outlets on same side 
for convenience, 


GRADUATED CYLINDERS — De- 
signed for utility. Sturdy hex- 
agonal bose provides extra 
stability, prevents rolling if 
cylinder is laid on its side. Re- 
inforced rim reduces breakage. 
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CIBA Tissue Transplantation 
Symposium 


SYMPOSIUM on the Preservation of Normal Tissues 

for Transplantation was held in London, March 
16-18, 1953, by The Ciba Foundation for the Promotion 
of International Co-operation in Medical and Chemical 
Research. Though the majority of those participating in 
the symposium were British research workers in the fields 
of tissue transplantation and tissue preservation, guests 
from Holland, Switzerland, France, and the United States 
also attended. Among those from the United States who 
read papers or took part in the informal discussions which 
followed were: C. M. Pomerat, The Tissue Culture Lab- 
oratory, Medical Branch, University of Texas; E. J. Eich- 
wald, Salt Lake General Hospital; Virginia J. Evans and 
W. R. Earle, Laboratory of Biology, National Institutes 
of Health, Bethesda; G. W. Hyatt, J. W. Pate, and W. R. 
Strong, U.S. Naval Medical Center, Bethesda; C. A. Huf- 
nagel, Department of Experimental Surgery, Georgetown 
University; J. P. Merrill, Peter Bent Brigham Hospital, 
Boston; W. P. Longmire, Jr., U.S.A.F., Europe, and De- 
partment of Surgery, University of California; and B. O. 
Rogers, Department of Plastic Surgery, Presbyterian 
Hospital, New York City. 

The program of the first day was opened by a lucid 
discussion of the general problems of immunity as they 
affect homotransplanted skin, by P. B. Medawar, of the 
Department of Zoology, University College, London. W. 
P. Longmire, Jr., reviewed the general surgical problems 
which arise in the clinical transplantation of homotrans- 
planted tissues. An introduction to the techniques used in 
the cultivation of tissues over long periods of time on a 
large scale in tissue cultures by W. R. Earle, and a pres- 
entation of the recent findings in the transplantation of 
preserved nonviable tissue by J. W. Pate closed the first 
day’s sessions. 

The second day’s program included the presentation 
of work performed by Ruth Deanesly, Audrey Smith, and 
A. 8. Parkes (the symposium chairman), in the histology 
and storage of endocrine homografts at the National In- 
stitute for Medical Research, London. P. J. Gaillard, of 
the Institute for Experimental Histology, Leiden, Hol- 
land, gave a summary of his most recent findings in the 


Ruth C. Christman 
Acting Executive Editor 


AAAS EDITORIAL BOARD 
(Terms expire June 30, 1953) 
Bentley Glass, Acting Chairman 

Mark H. Adams Karl Lark-Horovitz 
William R. Amberson Edwin M. Lerner 
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transplantation of cultivated parathyroid gland tissue in 
man. P. F. Jones, of the Department of Surgery, St. 
Bart’s Hospital, London, reported the results of his ex- 
perimental and clinical study in the use of foetal and 
neonatal endocrine homografts. The problems which con- 
front those who are interested in the preservation of blood 
were reviewed by P. L. Mollison, of the Postgraduate Med- 
ical School, London. J. E. Lovelock, National Institute 
for Medical Research, London, explained the biophysical 
changes which oceur when living cells are frozen. Methods 
for analyzing thermal stress with tissue culture techniques 
were demonstrated by a noteworthy film on the reaction 
of living cells to thermal stress by C. M. Pomerat. 

The third and final day’s program included a diseus- 
sion by R. E. Billingham, Department of Zoology, Uni- 
versity College, London, on the storage of skin, with em- 
phasis placed upon the use of glycerol in storage at re- 
duced temperatures. F. K. Sanders, Department of Zool- 
ogy, Oxford, spoke on the preservation and application 
of nerve autografts and homografts. The clinical use of 
preserved arteries and other tissues was described by C. 
G. Rob and H. H. G. Easteott, Department of Surgery, 
St. Mary’s Hospital, London. Many new experimental 
and clinical observations on the transplantation of blood 
vessel homografts and heterografts were reported by C. 
A. Hufnagel. A thorough review of the current status of 
corneal transplantation and the methods of preserving 
cornea was presented by B. W. Rycroft, Corneoplastic 
Unit, Queen Victoria Hospital, East Grinstead. The last 
paper of the symposium was given by W. R. Strong, who 
fully detailed the methods of operation and management 
of a tissue bank, using as his guide the bank established 
by the U.S. Navy at Bethesda. 

The symposium was limited to about 45 participants, 
making it a closely knit, smoothly functioning, working 
conference. Much of the credit for the remarkable effi- 
ciency with which the symposium moved along can be 
attributed to the efforts of Dr. Gordon E. W. Wolsten- 
holme, director of The Ciba Foundation, and his staff. A 
book is to be published containing the proceedings of the 
symposium. It will include all the papers and the com- 
plete transcribed discussions which followed them. 

OAKLEY ROGERS 
Department of Plastic Surgery, 
Presbyterian Hospital, New Yerk City 
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THE CS! HIGH SPEED ANGLE CENTRIFUGE 


FOR INFORMATION WRITE DEPT. "S” 


@ 20,000 RCF xg 


@ Two styles interchangeable 
for maximum flexibility. 


@ Self-balancing precision rotors 
chined from special hand-forge 
duralumin alloy. 


@ Modern design unit housing 
integral control panel and gu 
Fully corrosion resistant. 


@ Tube angle 32°. 

@ Speed control fully adjustable. 
@ Low in first cost. 

@ Low in maintenance cost. 


Custom SCIENTIFIC INSTRUMENTS, INC. 
| Post Office Box 170 


Arlington, N. J. 


HIGH VACUUM WORK 


APIEZON 


OILS, GREASES, WAXES 


Apiezon products have the 
recognition of leading sci- 
entists who accord them 
top preference for high 
vacuum work. A bulletin 
just off the press describes 
the physical characteristics 
of a variety of special oils, 
greases and waxes for oil- 
diffusion pumps, sealing joints, stop cocks, 
etc. You should have a copy to augment 
your store of knowledge on the subject. 
Mailed free; simply ask for Bulletin 43-S. 


JAMES G. BIDDLE CO. 
Electrical & Scientific Instruments 


1316 ARCH STREET, PHILADELPHIA 7, PA. 


Cylindrical, Tapered or Square Shaped 


F. S. Precision-Bore Glass Tubes are made to exact inside 
dimensions for application where interchangeability and 
precise bore are required. 

Inside diameter: 0.216 mm (0.0085”) to 100 mm (4”) 
kept accurate within .01 to .001 mm (+ .0004” to 
.00004” ). 


For: M s, Viscosi Fl s, Barom- 


eters, Gauges, Pumps and many other scientific, technical 
and industrial purposes. 


Ask for Bulletin PB-298 
Made of Pyrex or Kimble NC. glass 


FISH-SCHURMAN CORPORAT 
74 Portman Road, New Rochelle, N. Y. 
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Synthetic Motor Fuels-~New Plastics 
Thanks to the ved, 


oretco X-ray Diffraction, X-ray 
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With the help of X-ray Diffraction, Noretco X-ray Diffraction equipment 


LN Spectrometry, Fluorescence and 
Absorption Analysis equipment pro- 
vide American industry with an atomic 
“third degree” that is enabling leaders 
to improve present products, develop 
amazing new ones. 

Invaluable in Research 


Typical of the major companies now 
depending upon Noretco X-ray Dif- 
fraction equipment in research opera- 
tions is The M. W. Kellogg Company, 
designers and builders of a major part 
of the world’s petroleum cracking 
capacity. 


Kellogg developed the Synthol Process 
for synthesizing motor fuel from coal 
and natural gas. The company also 
carries on experiments with jet fuels 
and rocket engines, and other top- 
secret projects. 

Kellogg perfected KEL-F, a plastic 
which has solved critical insulating 
and corrosion problems of industry 
and, through a subsidiary organized 
for the purpose, engineered the famous 
K-25 plant at Oak Ridge. 

Non-Destructive Analysis 


Noretco X-ray Diffraction equipment 
is the new non-destructive research 
tool that permits results impossible for 
the cruder methods of traditional chem- 
istry. It is the basic laboratory tool 
through which scientists probe the 
atomic structure of materials. It is an 
industrial tool for process control and 
product development. 


may be the missing link in your own 
research process. So ask for a free con- 
sultation at Philips Applications Lab- 
oratories—recognized diffraction center 
of the world. 

The latchstring is out for you and 
your research director. In the mean- 
time, send for our free booklet: “What 
is X-ray Diffraction?” 


Typical Users 


California Institute of Technol 

Department of Mines & Technica! Surveys, 
Ottewa, Canada 

Dowell Incorporated 

Geological Survey, U. S. Department of 
the Interior 

Gulf Research and Development Company 

Monsanto Chemical Company 

North American Aviation, Inc. 

Pacific Coast Borox Co. 

Phillips Petroleum Company 

Rutgers University, The State University 
of New Jersey 

Sinclair Refining Company 

Sprague Electric Company 

Standard Oi! Company (Indiana) 
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NORTH AMERICAN 


3 COMPANY, INC. 
Serving Science and Industry Dept. 1-5 * 100 East 42nd St., New York 17, N. Y. 


In Canada: Rogers Majestic Electronics Ltd., 11-19 Brentcliffe Road, Leaside, Toronto 1 , Ontario 
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must be 
a reason 


COMPANY, 


Street, New Yor 


Here are eight 
distinct reasons 
why Haemo-Sol 
is the preferred 
cleaner for labora- 
tory glassware. 


* Completely Soluble 

* Leaves No Residue 

* Fully Haemo-Digestive 

* Lower Surface Tension 

* Scientifically Formulated 
* Controlled pH 

* Multiple Laboratory Uses 
* Greater Economy 


for literature and samples 
write 


MEINECKE & COMPANY, INC. 


225 Varick St. 


New York 14, N. Y. 


NOW _OVER 


5100 


cuemicats 


e@ Hexamethylene Oxide 

Hexaphenylethane 

@ N,n-Hexylpiperazine 

@ 2-Hexylpyridine 

@ Hirudin 

@ Histidylhistidine 

@ Holmium and Salts 

@ Homocatechol 

@ Homolanthionine 

@ Hydantoic Acid 

@ Hydrindene 

@ Hydrobenzoin 

@ Hydroquinone- 
dicarboxylic Acid 

@ 4-Hydroxyacridine 
Hydrochloride 

@ 1-Hydroxyanthraquinone 


@ 8-Hydroxycoumarin 

@ Hydroxymethyl furfural 

@ o-Hydroxymyristic Acid 

@ 2-Hydroxy-1- 
naphthaldehyde 

@ 2-Hydroxy-3-naphthoic 
Acid Hydrazide 

@ a-Hydroxypalmitic Acid 

@ m-Hydroxyphenylglycine 

@ m-Hydroxyphenylserine 

@ p-Hydroxyphenylserine 

@ 2-Hydroxyquinoline 

@ 4-Hydroxyquinoline 

@ 7-Hydroxyquinoline 

@ 8-Hydroxyquinoline 
Glucuronide 

@ 8-Hydroxyquinoline 


@ Hydroxycitric Acid Rhodanate 


Ask for our new 
les. 


Gn. 


17 West 60th St. New York 23, N. ¥. 


Plaza 7-8171 


When ACCURACY 
is important... 


CASTLE AUTOCLAVES are ideally suited to 
precision laboratory work because uni- 
form temperature is rigidly maintained 
throughout the chamber. This temperature 
is selective at any point from 212°F. to 
260°F., hence adaptable for all routine and 
research work. 


SINGLE WALL TYPE is generally suitable 
for laboratory procedures. It is equipped 
with condenser hood which prevents 
moisture dripping on contents. 

DOUBLE WALL TYPE gives you the drying 
effect of a separate pressure jacket. This 
type can be used for general surgical 
purposes. 

Interior equipment to meet your require- 
ments. Write: Wilmot Castle Co., 1212 
University Ave., Rochester 7, N. Y. 


Single wall No. 1826-L 


Bacteriological 
Apparatus 
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The Ultimate in WARBURG APPARATUS 
The New Bronwill* Series 


Not only are the new Bronwill series Warburgs the ulti- 
mate in design and workmanship, but they offer many 
worthy features never before found in instruments of this 
type. 

With temperature constancy of an unprecedented 
0.005° C and both shaking frequency (0-220 strokes per 
minute) and amplitude (0 to 8 cm) steplessly adjustable 
the most exacting studies can be easily duplicated. 

All controls are conveniently located. Each bank of 7 


Hairsplitting Precision Control. 
Unparalleled Temperature Constancy. 


Stepless Shaking Frequency. manometers is regulated by separate rate control knobs and 
Amplitude Range each manometer can be turned on and off independently. 
Versatile Amp . 


Instead of the usual U-tube design, the manometers on 
the new Warburg consist of two capillaries—only 2 mm 
apart—in a single tube. Both capillaries are read on the 


Revolutionary Single Tube Manometer. 


and same scale thus resulting in simpler more accurate readings. 
\deal for Photo Syntheses For photo syntheses or radiation studies, these Warburgs 
Radiation Studies. are available with an exclusive method for bringing light 
directly inside the bath chamber. 
Simple-to-Operate. Available in four 14-unit models—both circular = 
rectangular types—these new Warburgs are amazingly 
Noiseless in Operation. 


compact. For detailed information, write us today. 
* trade mark 


E. & Son 


Amazingly Compact. 


DO Wy APPARATUS - SUPPLIES « CHEMICALS 
220 East 23rd Srreet: New Yor« 10. N.Y. 
headquarters for the finest in warburg apparatus since 1928 
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fuge capacity for Hematocrit Tubes 

by using the new International 
molded rubber Multiple Carrier. De- 
signed to fit the standard 50 ml. metal 
shields, Cat. 320, used in International 
Centrifuges, each Carrier has five holes 
to accommodate the standard Wintrobe 
Tubes with rubber caps. 

The glass tubes are properly cush- 
ioned at the bottom and supported at the 
sides against breakage or damage to 
graduations. The Carriers have flat 
bottoms and will stand upright on the 
bench, serving as a convenient holder 
when not in the Centrifuge. 

Order a set of International No. 368 
Hematocrit Multiple Carriers today at 
$1.00 per Carrier. Your — 
Dealer has them in stock. 


GY OU can greatly increase Centri- 


INTERNATIONAL EQUIPMENT COMPANY 


1284 SOLDIERS FIELD ROAD, BOSTON 35, MASSACHUSETTS 


was first reported in the techni- 

cal literature. It has since been 
accepted as one of Nature’s impor- 
tant chemicals. Glucuronic Acid is a 
constituent of nearly all fibrous and 
connective tissue in animals and 
humans. It is also found in conjugated 
forms in normal blood and urine. 


B= in 1875, Glucuronic Acid 


Now in. 1953, Glucuronic Acid is 
manufactured synthetically in com- 
mercial quantities. Three convenient 
forms are available —crystalline 
Glucuronolactone, Potassium Glucu- 
ronate, and Sodium Glucuronate., 

Send today for samples and our 
technical literature describing Glucu- 
ronic Acid Lactone and its salts. 


PRODUCTS REFINING COMPANY 


- TERY PLACE * NEW YORK 4, N.Y. 
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Precision 


OPTICAL 
Measuring 
Instruments 


A representative group 

from among the many 

fine Zeiss instruments 
now available. 


Microscopes and Accessories 
Photomicrographic Apparatus 
Microprojection Apparatus 
Phase Contrast Equipment 
Ophthalmic Equipment 
Geodetic Equipment 
Astronomical Equipment 


Industrial Measuring Instru- 
ments 


Prism Binoculars 
Photographic Equipment 


For further information 
on these 
and other 

Carl Zeiss instruments, 
consult your dealer, 
or write to: 


ERCONA CORP. Scientific Instrument Division “A” 


LABORATORY 
INTERFEROMETER 


For determining nemerically the refraction 
value differences of liquids and gases against 


DIPPING 
REFRACTOMETER 


Furnishes the most accurate readings of all 
Refractometers. 


with 
to nD 1.64700. Accuracy 2 anits in the 
5th decimal. 


HAND SPECTROSCOPES 


Model C without Comparison Prism 
Model D with Comparison Prism 


Both models are provided with a wave 
length scale and have a remarkably high 
dispersion. Nevertheless they afford a view 
of the whole length of the spectrum. 


527 Fifth Avenue, New York 17, N. Y. 


Exclusive American Representatives for Carl Zeiss, Jena 
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MODEL G 
ABBE REFRACTOMETER 
Preserves classical Abbe principle with added 
comparison standards. Measuring accuracy fully protected from damage and sorrosion. 
considerably higher than in the most ex- Double seale for oD values 1.3 to 1.7, read- 
acting Refractometers, in some eases by 1000 ing to 1 to 2 units in the 4th decimal and 
times. Accuracy: 2 untts in the Sth deci- for dry solids percentages 0 to 85% read- 
mal up to 2 units In the Sth desimal de- ing .1 to .2%. Compensator permits deter- 
pending upon length of chamber. mining dispersion values. 
— CIRCLE POLARIMETER 
New model, streamlined with Inclined ob- 
servation tube. Magnifiers beilt Into the 
eyepiece perniit adjesting tripartite field of 
ove . Reads to 
range aligned Hight sourse with 
protomerer 
For colorimetric determinations and absorp- 
tion measerements of ligeids In white and 
fluorescence ; for the 
ments of and 
of solids, semi-solids, and 
parent materials. 
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for YOUR 
betw 
petrographic research ows 
infl 
Only the Bausch & Lomb Model LC we 
Petrographic Microscope gives you so (1). 
many of the advantages you require owe , 
for resultful research. Finest optical pe 
system ever designed for petrographic and 
study. Unmatched operating efficien- pern 
cy. Sturdily built for dependable, year- - 
after-year performance. semi 
prop 
Here are a few of the B&L bran 
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On the Nuclear Envelope’ 


Norman G. Anderson* 
Biology Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee 


HE VAST SPECTRUM of genetically con- 

trolled cellular differentiations depends ulti- 

mately, according to our present concepts, 

upon the interchange of chemical substances 
between the genes and the cytoplasm. No ultra-long- 
range physical forces which might exert controlling 
influences through the chromosomal sheath or the 
nuclear envelope have been adequately demonstrated 
(1). In any diseussion of nuclear function it there- 
fore becomes necessary to consider the factors limit- 
ing the rate of movement and the nature of material 
diffusing between the substance of the chromosomes 
and the rest of the cell. Of central importance is the 
permeability of the nuclear envelope (karyotheca), 
which will be considered in the present paper. 

It has been suggested that the nucleus possesses a 
semipermeable membrane and may exhibit osmotic 
properties (2, 3). If this is correct and if the mem- 
brane consists of the peripheral segments of chromo- 
somal sheaths (4) possessing the same properties, 
then the genetic substance would appear to be per- 
manently imprisoned behind a semipermeable barrier 
admitting only such substances as simple salts (3, 5), 
nucleotides (3), and certain dyes (6). Even without 
the experimental evidence to the contrary to be cited, 
such a conclusion is diffieult to accept on purely theo- 
retical grounds, since it does not appear possible that 
the complexities of genetic expression could be medi- 
ated entirely through simple salts and substances of 
comparatively low molecular weight (< 1000). It 
should be pointed out that the nuclear volume changes 
which previously had been considered to be evidence 
for osmotie behavior have been shown, in the case of 
the isolated rat liver nucleus, to be due to the effects 
of electrolytes on a predominantly anionie gel (7). 
Detailed studies have given no evidence of semiper- 
meability. 

The assumption that high-molecular-weight sub- 
stances (gene products—presumably enzymes or nu- 
cleoproteins) may move from the site of their for- 
mation to other points within the nucleus to form 
a component of the nuclear sap or of the nucleoli, 
but may not diffuse across the karyotheca, only par- 
tially alleviates the difficulties, since only three mecha- 
nisms are then apparent for moving these substances 
to the cytoplasm across the nuclear membrane. The 
first of these, vacuolar or nucleolar extrusion through 
temporary openings in the nuclear envelope (8), may 
oceur in special instances but has not received suffi- 
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ciently wide demonstration to be considered as gen- 
erally occurring. Except in the ease of frog oocytes, 
the evidence has been obtained, for the most part, 
from the study of fixed and stained preparations, 
which are often difficult to interpret. The second 
mechanism, the release of gene products from the 
nucleus after the breakdown of the nuclear envelope 
during mitosis, deserves serious consideration. 

If genetically important substances are received by 
the cytoplasm only during cell division, it is evident 
that the differentiated, nondividing cell lacks con- 
tinuous nuclear direction. A number of observations 
suggests that this is not the case, chief of which is 
the well-known fact that most cellular differentiation 
occurs in cells which do not divide. Evidence for a 
high rate of nucleic acid synthesis in the nucleus of 
such a highly differentiated cell as the mammalian 
neuron has been found (9). Studies on the effects of 
enucleation in protozoa (10) and on regeneration in 
a variety of cells, especially Stentor caeruleus (11), 
provide very direct indication of active nuclear par- 
ticipation in complex synthetic activity. Here all 
available evidence shows that the nucleus alone is 
capable of directing the reconstruction of a complex 
three-dimensional structure complete with an inte- 
grated system of organelles. Further, the nuclear 
desoxyribonucleic acid (DNA) must be in a highly 
polymerized form to organize this process success- 
fully (12). The most conclusive demonstration that 
the breakdown of the nuclear envelope is not a pre- 
requisite for the release of gene products is based 
upon the well-known finding that the nuclear en- 
velope in ciliates never breaks down but continues 
intact from one division to another. Similar envelope 
persistence during mitosis has been described in the 
Tradescantia stamen-hair cell (13). A number of 
other important evidences for nuclear-cytoplasmic 
interactions during interphase based on cytological 
studies have been carefully reviewed by Stern (14) 
and by Huskins and Steinitz (14a). 

The third possible mechanism for the movement of 
macromolecular gene products to the cytoplasm in 
the presence of a semipermeable membrane involves 
the formation of the membrane from the gene prod- 
ucts themselves. These would be presumed to accu- 
mulate at the nuclear-cytoplasmic interface, and to 
dissolve gradually on the cytoplasmic side. Certain 
regulatory properties are inherent in such a system. 
Excess nuclear synthesis would result in the formation 
of a thick membrane, tending to slow down the dif- 
fusion of low-molecular-weight substrate compounds 
into the nucleus until cytoplasmic solution of the en- 
velope material again thinned the membrane. At any 
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one instant such an envelope could be impermeable 
to its own constituent macromolecules, yet still be 
serving as a mechanism for their transportation. The 
chief advantage of this theory is the simple expla- 
nation it provides for the breakdown of the envelope 
during cell division, to wit, cessation of nuclear syn- 
thetic activity coupled with continued cytoplasmic 
solution resulting automatically in envelope disap- 
pearance. While this theory deserves further experi- 
mental consideration, there is at present little evi- 
dence to support it. Studies on the stability of the 
nuclear envelopes of isolated nuclei and on isolated 
nuclear envelope preparations carried out in this lab- 
oratory suggest, on the contrary, that they are very 
stable structures permeable to macromolecules. 
Evidence for complex nuclear-cytoplasmic interac- 
tions during interphase, occurrence of nuclear en- 
velopes which persist during cell division, and diffi- 
culties encountered in attempting to explain the move- 
ments of gene products to the cytoplasm in the pres- 
ence of a semipermeable membrane all support the 
generalization advanced here that genetically impor- 
tant (determining) substances move from the genes 
to the cytoplasm through the nuclear envelope. The 
nature and physical size of such substances then be- 
come the central problem. In the preceding discussion 
it has been assumed that these molecules have the gen- 
eral dimensions of soluble cytoplasmic proteins or 
nucleoproteins. While it is difficult to prove experi- 
mentally that nuclear control is not mediated through 
organic compounds of relatively low molecular weight 
(15) (< 1000), numerous studies of the effects of 
thousands of synthetic substances and drugs on liv- 
ing cells have produced little evidence that any known 
compound is “genomimetic.” For the present it can 
only be considered as most probable that the cyto- 
plasmic expression of nuclear control (differentia- 
tion, regeneration, etc.), which involves the synthesis 
of an almost countless number of specific proteins 
throughout the estimated one million or so species 
comprising the plant and animal kingdoms, is medi- 
ated principally through the movement of macro- 
molecules having the size characteristics of enzymes, 
structural proteins, and certain nucleoproteins. 


PERMEABILITY 


Evidence from several sources indicates that sub- 
stances of high molecular weight (> 15,000) may 
pass through the nuclear envelope. Macromolecules 
possessing a higher anionic charge density than nu- 
eleic acids (heparin, sulfated polymanuronic acid, 
ete.) have been observed to enter isolated rat liver 
cell nuclei and to displace very highly polymerized 
DNA, which then passes rapidly out through the nu- 
clear envelope without producing apparent changes 
in its structure (15a). Phosphatases are bound by iso- 
lated nuclei and are readily displaced by a number 
of proteins, including protamine (16). Recent work 
in this laboratory on the effects of nucleases on 
freshly isolated unfixed rat liver cell nuclei (17) has 
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shown that these enzymes penetrate such nuclei rap- 
idly and produce characteristic effects in a surpris- 
ingly short time (ca. 30 seconds for ribonuclease and 
1 to 4 minutes for desoxyribonuclease). Evidence for 
the penetration of isolated nuclei by bovine serum 
albumin, partially hydrolyzed gelatin (18) and hemo- 
globin has also been found. Nuclei isolated from a 
number of sources have been observed to lose pro- 
tein rather easily (19). While these observations all 
support the view that the nuclear envelope is per- 
meable to large macromolecules, it should be empha- 
sized that results obtained with isolated nuclei must 
be interpreted with caution. 

Evidence for the penetration of the nucleus by 
macromolecules in the intact cell comes from several 
independent sources. Antigens injected into whole 
animals have been subsequently demonstrated in tis- 
sue nuclei (20). The extensive work of Caspersson 
and his co-workers, indicating that nucleoproteins or 
nucleie acids are synthesized in the nucleolus and sub- 
sequently move to the cytoplasm (9, 21), has received 
considerable confirmation from studies involving the 
use of radioactive tracers (22). Jeener and Szafarz 
state that ribonucleic acid (RNA) moves from the 
nucleus to the cytoplasm in the form of macromole- 
cules which do not sediment at 60,000g, and are 
therefore smaller than the microsomes (23). Sugges- 
tive as these observations are, the unequivocal demon- 
stration that normal macromolecular constituents of 
the cell readily cross the membrane in both directions 
is still lacking. Studies employing isotope techniques 
to demonstrate first the rapid synthesis of nucleolar 
RNA and second its subsequent movement to the cyto- 
plasm assume that the RNA showing isotope incor- 
poration is the same in both instances, and do not 
rule out entirely the possibility that the tag has actu- 
ally moved across the nuclear-cytoplasmic interface 
as a component of a relatively small molecule. 

Many of the instances cited as demonstrating the 
permeability of the nuclear envelope also demon- 
strate the ease with which large molecules may dif- 
fuse through the substance of the nucleus. The rapid 
effects of ribonuclease on the nucleolus, and the fact 
that dissolution of the interior by desoxyribonuclease 
takes place evenly throughout the body of the nucleus 
and not from the edge inward (17), suggest that the 
chromosomal material exists in the interphase mam- 
malian somatic cell as an open gelwork. The almost 
free diffusion of proteins in similar gels is well known. 

Recently it has been suggested that rat liver nuclei 
isolated in a sucrose-CaCl, mixture may have a pro- 
tein-impermeable membrane, since a higher protein- 
DNA ratio was observed than is found, for instance, 
with citric acid (24). It was further suggested that 
loss of enzymes after disintegration with ultrasonic 
vibrations also demonstrated that the membrane was 
impermeable. It should be pointed out, however, that 
DNA has repeatedly been shown to combine with a 
wide variety of proteins while in a highly polymerized 
state (16, 25) but not when depolymerized. It would 


Science, Vol. 117 


be exp 
conside 
nation. 
destroy 
surpri 
proteil 
perime 
protei 
envelo 
Nun 
tion 0 
ponen 
these 
where 
on nt 
glycol 
have 
the m 
Since 
we sh 
it wo 
It 
perm 
distri 
nucle’ 
to be 
stitue 


Sie 
Th 
7 consi 
ratio 
elect 
teria! 
conti 
Preli 
have 
struc 
tions 
i 
air-d 
on 
mate 
: on 
unfi: 
4 insti 
stru 
fibri 
elas 
ciat 
pre: 
mot 
the 
ope 
pos 
mol 
velc 
Ma 


be expected that the intranuclear DNA would hold a 
considerable amount of protein in rather loose combi- 
nation. Since ultrasonic waves, which were used to 
destroy the nuclear envelope, depolymerize DNA with 
surprising rapidity (26), one would expect nuclear 
protein to be solubilized by this treatment. These ex- 
periments cannot be considered to bear directly on the 
protein permeability or impermeability of the nuclear 
envelope. 

Numerous studies have been made of the distribu- 
tion of substances between various isolated cell com- 
ponents and fractions (27). The interpretation of 
these is difficult and will be discussed at length else- 
where. Following the pioneering work of Dounce (28) 
on nuclear enzymes, Lang (29) demonstrated that 
glycolysis oceurs in the nucleus. Glycolytie enzymes 
have also been demonstrated in nuclei prepared by 
the method of Behrens by Stern and Mirsky (30). 
Since the glycolytic system is characteristic of what 
we shall here term the soluble continuous phase (31), 
it would be expected to’ permeate the nucleus. 

It should be emphasized that the existence of a 
permeable nuclear envelope does not imply uniform 
distribution of a great number of enzymes between 
nucleus and cytoplasm, since these may be expected 
to be adsorbed in varying degrees on particulate con- 
stituents. 


THE STRUCTURE OF THE ENVELOPE 


The substance of the nuclear envelope has been 
considered to be composed chiefly of basic proteins 
(32) with associated lipid (33), which, in fixed prepa- 
rations, constitutes a “perinuclear layer” (34). Recent 
electron microscope studies on isolated envelope ma- 
terial from amphibian oocytes and amebae suggest the 
presence of at least two components or layers, one a 
continuous sheet, the other regularly perforate (35). 
Preliminary studies on mammalian somatic nuclei 
have not revealed the presence of similar perforate 
structures (36). It should be noted that all observa- 
tions so far reported appear to have been made on 
air-dried material, the interpretation of which is 
equivocal, since resultant surface tension effects have 
been shown to cause extreme alterations in biological 
materials (37). 

Observations on the effects of a number of solutions 
on nuclei isolated from rat liver and studied in the 
unfixed state have suggested that the envelope in this 
instance also is composed of two components, one a 
structural layer consisting either of a meshwork of 
fibrils or of a fine porous sheet (18). The extreme 
elasticity (7) favors the meshwork hypothesis. Asso- 
ciated with it is a second mobile component which is 
presumed to be rich in phospholipid. Normally, the 
mobile component is believed to be associated with 
the structural component in such a manner as to leave 
open the pores or interstices. Alterations in the com- 
position of the medium (18) appear to cause the 
mobile component to move to the surface of the en- 
velope and give rise to a continuous, protein-imper- 
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Fic. 1. Schematic diagram of nuclear envelope composed 
of a meshwork of fibrils coated with lipid material. Stage I 
shows portion of envelope as it appears to be in the freshly 
isolated nucleus. In stages II-IV the mobile lipid component 
(a) moves from the protein fibrils (b) to the surface to form 
a continuous sheet which may rise off to form blebs (c) or 
free floating spheres (d). Stages I-III are reversible. 


meable sheet. This sheet may even lift off the nuclear 
surface to form either blebs or free-floating spheres. 
Bleb formation by the mobile component is easily re- 
versible and may be demonstrated in isolated nuclear 
envelopes prepared by a combination of enzymatic 
digestion and treatment with nonionic media. A highly 
schematic diagram of the formation of blebs is shown 
in Fig. 1. 

The two-component system proposed provides a 
mechanism for altering the permeability of the en- 
velope, possibly in a cyclical manner. Histological 
studies often show the nuclear envelope to disappear 
unevenly during cell division, whereas observations on 
living grasshopper neuroblasts show it to disappear 
very suddenly and completely (38). Since efforts to 
fix the blebs formed on the surface of mammalian 
nuclei have not been successful (36), it is probable 
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that the envelope seen in histological preparations is 
composed chiefly of the structural component. During 
cell division this component is believed to dissolve, 
leaving behind the mobile component as a thin con- 
tinuous sheet which, like a soap bubble, may lose its 
structure throughout its entire circumference very 
suddenly. Phospholipid vacuoles resembling the dis- 
solving membrane have been described by Bungen- 
berg de Jong (39). 


ENVELOPE DISSOLUTION AT PROPHASE 


Little experimental data is available on the mecha- 
nism of the breakdown or dissolution of the envelope 
during cell division. Lettré has considered that nucleic 
acids present in the envelope during interphase pre- 
vent proteolytic enzymes from acting on this struc- 
ture (40). Movement of nucleic acid to the chromo- 
somes during prophase is thought to leave the en- 
velope proteins unprotected and subject to digestion. 
It has been proposed by Heilbrunn and Wilbur (41) 
and by Goldstein (42) that calcium, released from 
the cortex of Nereis or Chaetopterus eggs, activates a 
proteolytic enzyme of a type demonstrated by Gross 
(43). The ready digestibility of the envelope by pro- 
teolytic enzymes has been recently demonstrated in 
this laboratory (17). Such enzymes attack the DNA- 
nucleoprotein even more readily, however. The work 
of Monné and of Baud (44) suggests the possibility 
that surface-active substances may be involved in en- 
velope breakdown. On the basis of studies on the sta- 
bility of nuclei in homogenates, the author prefers to 
conclude that the structural component of the karyo- 
theca is not digested in the usual sense, but becomes a 
part of the mitotic apparatus, returning to its former 
position at the nuclear-cytoplasmic interface at the 
end of division. The probable role of the envelope in 
mitosis has been stressed by Schrader (45). 


On THE FUNCTION OF THE ENVELOPE 


The available information supports the view that 
the nuclear envelope is a porous structure, generally 
permeable to macromolecules, yet containing within 
itself a mechanism for markedly altering its own per- 
meability. The point at which this system is poised 
may well vary during the life of the cell, but on the 
basis of the evidence presented, it is believed to be 
shifted toward high permeability in somatic cells gen- 
erally. Germinal vesicles, which accumulate consider- 
able material within their envelopes, may well be 
shifted to the other extreme. The exclusion of eyto- 
plasmic particulates from contact with the chromatin 
may be the key to the peculiar structure of the en- 
velope, since desoxyribonuclease, which readily at- 
tacks DNA in isolated nuclei, is generally bound to 
cytoplasmic particulates (46). Several authors, fol- 
lowing Mazia’s original work (46, 47) have inferred 
that this nuclease plays some role in DNA synthesis. 
It appears more probable, in the absence of any 
demonstrable synthetic activity by this enzyme, that 
it serves to destroy DNA which has become loosened 
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from an organized nuclear gel, and which cannot be 
allowed to survive in the eytoplasm. According to 
Painter (48), thousands of chromosomes are poured 
into the cytoplasm of developing oocytes by surround- 
ing cells. This material becomes sufficiently depoly- 
merized to be Feulgen-negative, but may well persist 
as polynucleotides. Schultz (49) has recently sug- 
gested that this phenomenon may account for the 
unexpectedly high DNA values obtained by gross 
analytical techniques (50). The necessity for mecha- 
nisms which will isolate and destroy products of de- 
fective synthesis or of accident at many levels of 
organization has been well pointed out by Crane (51). 
The nuclear envelope may well be part of such a 
system. 

It is difficult to conceive of effective nuclear con- 
trol of complex cytoplasmic processes, especially in 
cell regeneration, without the transfer of information 
(substances) from the cytoplasm back to the nucleus, 
Such a transfer would be analogous to the “feed- 
back” principle stressed by Wiener (52). The sim- 
plest controlling feed-back system applicable here is 
the one inherent in an equilibrium state where the 
product concentration controls the reaction rate. If 
the continuous soluble phase of the cell includes, as 
suggested here, the soluble proteins and nucleopro- 
teins of the cytoplasm, then these substances may be 
considered to be in equilibrium with the genetic mate- 
rial itself. Alterations in the composition of the con- 
tinuous soluble phase would then result in compen- 
satory nuclear activity. 

In conclusion, it must be said that information on 
the structure and function of nuclear components is 
still very meager. It is hoped that the results and con- 
cepts reviewed here will serve to stimulate greater 
interest in this difficult field. 
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William Herbert Hobbs: 1864—1953 


George D. Hubbard 
Department of Geology, Oberlin College, Oberlin, Obio 


ILLIAM Hersert was born on 

July 2, 1864, in Worcester, Mass., the 

son of Horace Hobbs and Mary Paine 

Parker Hobbs. The death of his mother 
the next year was followed within another year by 
the arrival of a stepmother. To his father and step- 
mother he owed much of his character, personality, 
and habits. At the age of 18 he had shot up from a 
small, anemic boy to his adult stature of 5 feet 1014 
inches, with no more constitution and proportionally 
no more flesh. In spite of these handicaps he became 
a wiry, energetic, intensely vital man, who was able 
to round out a life of 884% years, passing away in 
Ann Arbor, Mich., January 1, 1953. 

Dr. Hobbs gave some attention to his lineage and 
wrote that his ancestors settled in the vicinity of 
Worcester, Mass., during 1620-1671. He traced every 
line he could find—155 in all—and learned that they 
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came from the British Isles and all bore British sur- 
names, giving him a pure British-American ancestry, 
of which he was proud. 

In a scholar’s biographical sketch, life can be di- 
vided into academic periods. For Dr. Hobbs there were 
four: 25 years of study in America and Europe culmi- 
nating, though not ending, with his doctorate at The 
Johns Hopkins University in 1888; 16 years at the 
University of Wisconsin as a teacher of mineralogy 
and petrology; 28 years building up a strong depart- 
ment of geology at the University of Michigan from 
a one-man department with 131 students to a ten-man 
department with 1035 students; and 18% years after 
retirement. A full year for European study separated 
the two University appointments. 

The story can also be told in terms of his major 
interests: drawing and mathematics from childhood to 
the year 1886-7, when his attention was transferred 
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to mineralogy and petrology under the influence of 
inspiring teachers; dynamic and structural geology 
from 1905 to the end of his fruitful life. There was 
an easy transition, as shown by his papers, from an 
interest in minerals and rocks to an interest in the two 
new fields. 

For W. H. Hobbs life was not divided into eom- 
partments. Born and educated in glaciated areas of 
erystalline rocks or sedimentaries approaching erys- 
tallines, able to travei to the ends of the earth (both 
polar areas) and around its girth, tramping and study- 
ing in every continent, he developed a broad, interlock- 
ing concern about many phases of his field—glaciers, 
volcanoes, earthquakes, mountains, and faults. In pur- 
suit of these subjects as problems, travel was essen- 
tial. He followed several studies to the stage of pub- 
lishing extended papers and fifteen books. His eosmo- 
politan mind and multiplicity of interests had room 
for polities, war, exploration, and conservation. To be 
more specific, he completed the course in designing 
patterns for industrial commodities in Worcester Free 
Institute of Industrial Science in his native town; at- 
tended The Johns Hopkins University as a graduate 
student from 1884 to 1888 and obtained M.A. and 
Ph.D. degrees at the same time. Then came a profit- 
able year in Europe, where he was based at Heidel- 
berg but collected and observed over Europe, up and 
down the Rhine, among Italian voleanoes, and in the 
Swiss mountains. Field work for the U.S. Geological 
Survey, most!y in western Massachusetts, more travel 
in Europe, and attendance at national and interna- 
tional geologic meetings added to Dr. Hobbs’ knowl- 
edge of his subject and of men. 

A Europe-African journey in 1905 and another in 
1912 expanded the field of his experience. The polar 
controversies helped prepare him for his own polar 
research. In 1922 an exchange professorship with 
H. 8. Brouwer, of Delft, Netherlands, aided him in 
the interpretation of his travel experiences to the 
Pacific coasts and islands in 1921 and 1923. The see- 
ond of these trips included attendance at a Pan- 
Pacific Science Congress with all its valued connec- 
tions, and both gave him much observational material 
for future reading and cogitation on problems of 
mountain ares, voleanism, coral islands, and mineral 
deposits. In his later years he became keenly inter- 
ested in, and wrote several papers about Trans-isth- 
mian canals to connect Atlantic and Pacific. 


Many speak of his intense vitality and infectious 
enthusiasm, which drew students into geology and 
fired many to pursue the rocky road for life. He was 
rarely too busy to advise students, to discuss their 
academic or personal problems, or to elaborate out of 
class points touched in the classroom. As a teacher he 
was inspiring, a tireless worker, and an unusually 
able administrator. His students retained a high esteem 
for him. 

Although he sometimes appeared shy to acquain- 
tances, Dr. Hobbs relished controversy and would pur- 
sue an argument fearlessly, with unflagging enthusi- 
asm and zeal. Argument never seemed to dampen 
warm friendship or cordial high regard; and it ended 
with no continuing bitterness or hard feeling in either 
scientific or political fields.1 He made friends with 
ease, and throughout his long life and extensive trav- 
els he accumulated a wide circle of correspondents 
among scientists and explorers and among political, 
naval, and military men. Through personal acquain- 
tance he drew many famous men to Ann Arbor for 
addresses or conferences. 

He had a keen sense of humor, as some of the in- 
cidents in his autobiography indicate, and could relish 
stories with the joke on himself. He loved the com- 
panionship with his fellow workers in whatever field 
he labored. 

He was the recipient of honorary degrees, honors, 
and offices in many societies. Other explorers have 
seen fit to put his name on geographic features—five 
glaciers, three mountains, and other physical details 
of the earth, mostly in high latitudes. In the words 
of the last paragraph of a memorial prepared by 
three of his colleagues at the University of Michigan: 

“To his friends and colleagues at the University of 
Michigan the spirit of Dr. Hobbs was best typified by 
his springy, vigorous stride across the campus and his 
warm cheery greeting to one and all. His stride and 
his erect carriage remained unchanged throughout the 
years, as did his vigor and exuberant enthusiasm in 
all his scientific undertakings. . . . He was truly age- 
less and will always be a great inspiration to all who 
knew him.” 


1 Epitror’s Note: The editor can name a single eaception 
to Dr. Hubbard’s statement, but the fact that there was only 
one in 80 long a professional life provides eloquent support 
to the author’s tribute and a commentary on the single ad- 
versary who failed to retain Dr. Hobbs’ esteem. 
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News and Notes 


MIT Acoustics Laboratory 


A Special Summer Program in Noise Reduction 
will be given in the Acoustics Laboratory at the Mas- 
sachusetts Institute of Technology from Aug. 24 to 
Sept. 4, according to Ernest H. Huntress, director of 
the MIT Summer Session. 

The program, designed to give engineers and scien- 
tists a working knowledge of means for noise redue- 
tion in industrial plants and in buildings, will be 
under the direction of Leo L. Beranek, associate pro- 
fessor of communications engineering and technical 
director of the MIT Acousties Laboratory. He will be 
assisted by four members of the Acousties Laboratory 
staff: Jordan J. Baruch, Richard H. Bolt, Robert B. 


_ Newman, and Walter A. Rosenblith. 


Guest lecturers will include Kenneth N. Stevens 
and S. Labate of Bolt, Beranek and Newman, consul- 
tants in acoustics, and others from industry and 
building research. 

“The problem of noise reduction in industrial plants 
and buildings has skyrocketed to importance because 
of recent court decisions favorable toward workers 
with partial loss of hearing,” Professor Beranek 
points out. “Simultaneously,” he continues, “architects 


| have found their clientele demanding quieter living 


and working conditions.” 

The Special Summer Program at MIT will present 
methods of measuring a wide variety of noises, as 
well as techniques and materials for noise reduction. 


Lectures and demonstrations will cover the following | 


topies: basic terminology and concepts, measurement 
of noise, psychological aspects, room acoustics theory, 
noise reduction in rooms, transmission of sound 
through structures, characteristics of noise sources, 
materials and structures for noise reduction, mufflers 
and vibration isolators, machinery and ventilation- 
system quieting. 

Afternoons during the two-week period will be re- 
served for round table discussions and field trips. 
Facilities of the MIT Acoustics Laboratory will be 
used throughout the program. 

Further information and application forms for the 
Special Summer Program in Noise Reduction may be 
obtained from the Director of the Summer Session, 
Room 3-107, Massachusetts Institute of Technology, 
Cambridge 39. 


Scientists in the News 


Herbert C. Brown, professor of chemistry, Purdue 
University, has been selected to deliver the 1953 Har- 
rison Howe Lecture before the Rochester Section of 
the American Chemical Society. Dr. Brown, who was 
chosen for his contributions to stereochemistry and for 
his work in the synthesis of hitherto unknown boron 
hydride derivatives, will give the lecture Nov. 21. 
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Three new professors have been appointed at Yale 
University. Norman A. Cameron, professor of psy- 
chiatry and psychology at the University of Wiscon- 
sin, will be professor of psychiatry; Edward C. Ham- 
mond, director of statistical research for the American 
Cancer Society, will be professor of biometry; and 
Arnold D. Welch, professor of pharmacology at West- 
ern Reserve University, will be professor of pharma- 
cology and chairman of the department. 


Francis P. Dwyer, professor of chemistry at the 
University of Sydney, will be a visiting lecturer at 
Northwestern University during the next academic 


year. Dr. Dwyer is a specialist in the field of eoordina- 
tion compounds. 


Walter Rudolphe Heumann has been appointed as- 
sistant professor of analytical chemistry at the Uni- 
versity of Montreal. Dr. Heumann went to Canada 
from Europe in 1951, and has been concerned with 
the development of new products for Ayerst, Me- 
Kenna & Harrison. 


John A. Hipple has been appointed director of the 
Experiment Station, School of Mineral Industries, at 
the Pennsylvania State College. Dr. Hipple has been 
chief of the Atomie Physies Section of the National 
Bureau of Standards since 1947. 


Shirley A. Johnson, Jr., has been named permanent 
director of the Denver Research Institute of the Uni- 
versity of Denver. He has been associated with the 
+= since 1947, and with the institute since 

8. 


Georg Kahlson, of Lund University, Sweden, has re- 
ceived a grant from the Rockefeller Foundation to 
continue his research on the hormones, especially the 
hypophysis and the suprarenal glands. 


Richard L. Kirk has been appointed director of pro- 
duction of the Atomic Energy Commission’s New 
York operations office. Mr. Kirk has been associated 
with the national atomic energy program since 1944. 


Alexander Koyre, of the Sorbonne, Paris, has been 
appointed Kemper K. Knapp visiting professor at 
the University of Wisconsin for the first semester of 
1953-54. Dr. Koyre is a distinguished scholar in the 
field of history of science. 


David Macht was presented with a medal and 
honorary membership in the Royal Academy of Phar- 
macy of Madrid. Dr. Macht was honored for his con- 
tributions in pharmacology and phyto-pharmacology. 


Francis W. Maxstadt, associate professor of electri- 
cal engineering at the California Institute of Tech- 
nology, has been appointed registrar of the institute. 


Ernst Mayr, curator of the Whitney-Rothschild 


Collection of the American Museum of Natural His- 
tory, New York, has been appointed professor of 
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zoology in the Museum of Comparative Zoology and 
Alexander Agassiz Professor of Zoology, Harvard 
University, effective July 1. 


Lynn L. Merrill has been named professor of mathe- 
matics and head of the department at Stevens Insti- 
tute of Technology. Dr. Merrill was formerly chair- 
man of the Mathematics Department at Clarkson 
College of Technology, Potsdam, N. Y. 


Charles B. Metz, associate professor of zoology at 
the University of North Carolina, has been appointed 
Frank R. Lillie Fellow in Embryology at Woods Hole, 
Mass., for the summer of 1953. 


Eger V. Murphree, president of the Standard Oil 
Development Company, has received the Industrial 
Research Institute’s 1953 medal, for leadership of 
industrial research contributing to the public welfare 
in war and peace. 


Clarence N. Peiss, assistant professor of physiology 
at St. Louis University School of Medicine, has been 
named a John and Mary R. Markle Foundation 
Scholar in Medical Science for a five-year period, 
beginning in July of this year. 


George Rieger, of the Hercules Powder Company’s 
Sales Research Division, has been named program 
executive of the Plastics Section of the National 
Production Authority’s Chemical Division. Mr. Rieger 
will be on loan to the government agency for six 
months. 


Sir Robert Robinson of Oxford University, Nobel 
prize-winning chemist, has received the Priestley Medal 
of the American Chemical Society. Sir Robert was 
honored for researches on the chemicals involved in 
the life processes of animals and plants. 


Harold P. Rusch, director of the McArdle Memorial 
Laboratory for cancer research at the University of 
Wisconsin, has been elected president of the American 
Association for Cancer Research. 


James H. Schulman has been named head of the 
Chemistry Branch of the Metallurgy Division of the 
Naval Research Laboratory. Clifford C. Klick is the 
new head of the Luminescent Section of the Chemistry 
Branch. 


Romeo E. Short, director of the Foreign Agricul- 
tural Service, has been appointed chairman of the 
U. S.-UN Food and Agriculture Organization Inter- 
agency Committee. Mr. Short thus becomes the key 
official for relationships between the government and 
the United Nations FAO. 


Kenneth W. Spence was awarded the Howard Crosby 
Warren Medal by the Society of Experimental Psy- 
chologists, for experimental work on fundamental 
problems of learning. 


E. L. Tatum of Stanford University has been se- 
lected to present the 1953 Remsen Memorial Lecture 
of the American Chemical Society’s Maryland Section. 
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Education 


A plan to aid industry through fundamental re- 
search in engineering and science has been devised at 
Carnegie Institute of Technology. A regular and sched- 
uled information service has been set up by the in- 
stitution, making available to companies that give 
financial support for research to Carnegie reports on 
current research projects undertaken by individuals 
of the engineering and science departments. Also in- 
cluded are titles of scientific papers published by 
members of the departments in engineering and sci- 
ence journals during the past five years. Copies of 
doctoral theses which may be of interest to cooper- 
ating companies are also made available. A series of 
conferences, sponsored by the institution with rep- 
resentatives of business and industry in attendance, 
are presented by members of the engineering and 
science faculty. The representatives have the privi- 
lege of discussing projects with the scientists, and 
picking up ideas which might be applied in their own 
research and development projects. 


The Amherst College herbarium of 85,000 speci- 
mens has been turned over to the Department of Bot- 
any of the University of Massachusetts. Under the 
new arrangement the director of the combined her- 
barium will be Theodore T. Kozlowski of the univer- 
sity. The basis of the present State Herbarium of the 
university was the W. H. Denslow collection of 12,000 
sheets purchased in 1869. Recent accessions were de- 
rived from Williston Academy, Mass.; Auckland Mu- 
seum, N. Z.; Duke University; Hawaii; Washington 
State College; Colombia; Argentina; Mexico; Uni- 
versity of Texas; and the Philippines. 


The Mountain Lake Biological Station of the Uni- 
versity of Virginia in cooperation with the Biology 
Division, Oak Ridge National Laboratory, will offer 
a course in Radiation Biology at the station this 
summer. The course will run for five weeks (June 18- 
July 22) and will be divided into five sections: 1. 
Radiation Physics, by C. W. Sheppard; 2. Radiation 
Biochemistry, by J. R. Totter; 3. Radiation Genetics, 
by R. F. Kimball; 4. Radiation Cytology, by M. E. 
Gaulden; 5. Radiation Biology of Microorganisms, by 
G. E. Stapleton. This is.a new educational experiment, 
undertaken for the purpose of giving biology teachers 
and investigators a working acquaintance with radia- 
tion biology. A large cobalt source and other radia- 
tion equipment will be available for use. Costs for 
the course amount to $116, including fees, room and 
board. 


The Social Research Foundation’s Fund for Research 
in Psychiatry, with headquarters at Yale University, 
has appointed Sibylle Escalona, assistant professor 
at the Yale Child Study Center, as Executive Officer. 
The Board of Directors, representing six leading medi- 
eal schools throughout the country, is now working 
on the organization of the $6,000,000 fund to support 
psychiatric research at universities and institutions 
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throughout the country. Frederick C. Redlich, pro- 
fessor of psychiatry at Yale and Chairman of the 
Board, explained that both income and principal of 
the fund will be expended over a period of about 20 
years. 


West Viriginia University, with the cooperation of 
the Miles Laboratories Inc. of Elkhart, Ind., will 
undertake a three-year study of “The Relationship of 
Nutrient Intake to Nutritional Status in Human Sub- 
ject Investigatorship.” 


Grants and Fellowships 


The Department of the Air Force has awarded a 
contract to Case Institute of Technology for research 
over a two-year period on the heat treatment, prop- 
erties, and theory of the behavior of high quality alloy 
steels at high-strength levels. The new contract calls 
for a doubling of the rate of effort and the technical 
scope of the investigation. 


The following AAAS Research Grants have been 
awarded: South Carolina Academy of Science, to J. 
M. Rush, Clemson College, Clemson, S. C., for “A 
Study of the Morphological, Cultural, and Physiologi- 
eal Characteristics of the Bacteria of the Genus 
Achromobacter”; Kansas Academy of Science, to 
George E. Fay of Joplin, Mo., for “A Comprehensive 
Survey of Scientific Excavation of the Archaeological 
Culture of Sonora, Northwest Mexico,” to L. J. Gier, 
William Jewell College, Liberty, Mo., for “A Study of 
Iowa and Missouri Mosses,” and to Eugene Wittlake, 
University of Kansas, for “A Study of the Develop- 
mental Morphology and Phylogeny in the Marchan- 
tiales’; New Orleans Academy of Sciences, to Her- 
man Sostrin, Department of Pharmacology, Tulane 
University, School of Medicine, for “The Isolation and 
Mode of Action of the Toxic Principle Responsible 
for Lathyrism, a Nutritional Paraplegial Syndrome” ; 
St. Louis Academy of Science, to Hampton L. Carson 
and W. C. Blight of Washington University, for 
“Genetics and Ecology of Natural Populations of 
Drosophila.” 


Sharp & Dohme announces research grants to the 
Cardiorenal Fund of the Peter Bent Brigham Hos- 
pital, Boston: $2500 for clinical investigation of the 
natriuretic compounds, Dirnate, and Dirnate ana- 
logs by John P. Merrill; to Northwestern University, 
a renewal grant of $6000 for the work of Saul Mal- 
kiel on the mechanism involved in the production of 
hypersensitivity; to Tulane University, $1200 for the 
study of Dirnate, Benemid, and pancreatic dornase 
by C. G. Collins; and to Cedars of Lebanon Hospital, 
Los Angeles, $1800 for clinical research on Dirnate 
by Leonard M. Asher. 


Recent research grants to Woman’s Medical College, 
Philadelphia, include $3500 from the Heart Associa- 
tion of Southeastern Pennsylvania to William G. 
Leaman, chairman of the Department of Medicine, 
for audiovisual aids in teaching in the Division of 
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Cardiovascular Diseases; $2500 from Smith, Kline 
and French Laboratories te Jean Crump, professor 
of pediatrics, for basic research, and $1500 from 
Smith, Kline and French to Nicholas Dreyer, profes- 
sor of pharmacology, for equipment and research in 
the Department of Pharmacology. 


In the Laboratories 
The Los Alamos Scientific Laboratory of the Uni- 


versity of California has made the following additions 
to its staff: W. W. Martin, of Sandia Corporation, 
Albuquerque, to the Chemistry and Metallurgy Divi- 
sion; L. K. Neher, from the University of California, 
to the Test Division; J. F. Torbert, of the Norfolk 
Naval Shipyard, Portsmouth, Va., to the GMX Divi- 
sion; E. M. Willbanks, of Arizona State College, to 
the Theoretical Physies Division; J. C. Anderson re- 
turns to the GMX Division; and B. D. McCarty, 
formerly of an oil-shale demonstration plant at Rifle, 
Colo., to the Metallurgy Division. 


The U. S. Naval Ordnance Laboratory has made the 
following staff changes: A. E. Robertson, former 
deputy division chief of the Chemistry Division of the 
Engineering Department, has become chief of the 
Mechanisms and Services Division of the Fuze De- 
partment. Deputy chief of the Mechanisms and Ser- 
vices Division is now A. B. Dietemann, formerly of 
the Fuze Department Office. The Explosives Com- 
ponents group of the Chemistry Division has been 
transferred to Dr. Robertson’s division in the Fuze 
Department as the Explosives Components Branch. 
The chief of this branch will be I. Kabik, who has 
been serving in a similar capacity in the Engineering 
Department. E. H. Beach has recently arrived at NOL 
to serve as branch chief of Branch No. 1 of the Elee- 
tromagnetism Influence Division, Underwater Ord- 
nance Department. 


Recent staff changes at Oak Ridge National Labora- 
tory include: C. E. Winters, acting director of the 
Reactor Experimental Engineering Division, has been 
appointed assistant research director; F. L. Culler has 
been named director of the Chemical Technology 
Division to sueceed F. L. Steahly, who is leaving to 
become assistant manager of the Idaho Falls plant of 
the American Cyanamid Company. 


A new experimental farm near Terre Haute, Ind., 
combining for the first time animal nutrition and 
veterinary medicine into a single research unit, was 
opened on April 14th by Chas. Pfizer & Co., Inc. Com- 
plete facilities including laboratories and offices are 
located in the center of a 700-acre tract formerly oc- 
eupied by a Federal ordnance plant. Although the 
work of the two is closely coordinated, veterinary 
medicine and animal nutrition centers are separated 
to provide efficient disease control. The farm research 
team is headed by H. G. Luther, director of agricul- 
tural development for the Pfizer company, and James 
McGinnis, poultry nutritionist. 
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Meetings and Elections 


The Golden Anniversary Meeting of the American 
Leather Chemists Association will be held in Cincin- 
nati, Ohio, June 7-10. The program will feature both 
historical and technical sessions, highlighted by a 
sympesium covering fifty years of leather-making. 


The Eastern and New England Sections of the As- 
sociation of Geology Teachers held a joint annual 
meeting at Rensselaer Polytechnic Institute, April 
3-4. Officers of the Eastern Section for the coming 
year are: president, S. W. Lowman; vice president, 
G. F. Adams; secretary-treasurer, M. T. Heald; edi- 
tor, Lawrence Whitcomb. Officers of the New England 
Section are: president, J. B. Lucke; vice president, 
C. G. Doll; secretary-treasurer, R. E. Stoiber. 


The Centre National de la Recherche Scientifique in 
Paris announced two symposia organized with the 
help of the Rockefeller Foundation: “L’Etude des 
Molecules d’Eau Dans Les Solides au Moyen des Ondes 
Electromagnetiques,” June 25-27, with W. Gordy, 
Duke University, and G. E. Pake, Washington Uni- 
versity, St. Louis, as lecturers; and “Les Problémes 
Fondamentaux de la Classification Nucleaire,”’ June 
29-July 3, featuring A. J. Deutsch, Mount Wilson and 
Palomar Observatories, W. W. Morgan, Yerkes Ob- 
servatory, and Bengt Stromgren, Yerkes Observatory. 


At its fifteenth annual meeting, April 12-15 at 
White Sulphur Springs, W. Va., the Industrial Re- 
search Institute elected as its president Allen Abrams; 
H. G. Vesper was elected vice president and president- 
elect, and G. C. Worthington, secretary-treasurer. 


A new society, the first of its kind in Venezuela, 
was founded in January. The Sociedad Venezolana de 
Anatomia Patalégica, with headquarters in Caracas, 
aims to advance pathological research and to stimu- 
late scientific relations among its members. Its first 
officers are: J. A. O’Daly, president; L. Potenza, vice 
president; and Alberto Rivero, secretary. 


Miscellaneous 


A tuberculosis “university” has been opened in 
Cairo to serve students from the Arab nations. It is 
being sponsored by the Egyptian Ministry of Health 
in association with the World Health Organization. 
The new center will train students in modern methods 
of tuberculosis control, both preventive and curative. 


A systematic attempt to maintain the genetic corn 
stocks of the Corn Belt region will be inaugurated 
July 1 when a new corn genetics research center will 
be established at the University of Illinois under the 
supervision of M. M. Rhoades and J. R. Laughnan 
of the university’s botany and agronomy departments. 
Earl Patterson of California Institute of Technology 
will serve as coordinator. Besides maintaining pres- 
ent genetic stocks, the new research center will de- 
velop new combinations of chromosomal testers, 
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determine linkage relations of unplaced genes, and 
search for new genes. States to be served under the 
new program will be Ohio, Indiana, Michigan, Wis- 
consin, Minnesota, North Dakota, South Dakota, 
Nebraska, Kansas, Missouri, Iowa, and Illinois. Co- 
operating with the university will be the U. S. De- 
partment of Agriculture Experiment Stations through- 
out the North Central region, and the Primary In- 
troduction Station at Ames, Ia. The project will he 
supported by a grant from the U. 8. Department of 
Agriculture. 


The Interamerican Foundation for Postgraduate 
Medical Education has been organized for the purpose 
of encouraging exchanges of educators, postgraduate 
students, and research workers in the field of medicine 
and allied sciences in Latin and North American coun- 
tries. Financial support has been obtained and more 
is now being solicited from firms in North America 
interested in the furtherance of friendly relations’ be- 
tween the Americas. Committees of medical educators 
in each Latin American country will be asked to as- 
sume responsibility for nominating candidates for 
fellowships. The proposed program also provides for 
interchanges of a limited number of visiting lecturers, 
with expenses defrayed through the ‘foundation. The 
Executive Director of the foundation is Alberto Chat- 
tas of Cordoba, Argentina. Present headquarters are 
at 112 E. Chestnut Street, Chieago 11, Ill. 


The Technical Information Division of the Library 
of Congress (formerly the Navy Research Section) 
and the Doeument Service Center of the Armed Serv- 
ices Technical Information Agency (ASTIA), Dayton, 
Ohio, have been integrated to centralize report serv- 
ices for the Department of Defense and its contrac- 
tors. ASTIA will perform indexing, abstracting, and 
comprehensive bibliographic services. The Document 
Service Center now receives technical documents and 
is the principal point of contact for technical reports 
services, including the publication of a high-speed 
Title Announcement Bulletin, which replaces the Tech- 
nical Information Pilot, formerly published by the 
Technical Information Division. Also, the Center noti- 
fies users of the existence of new documents within a 
few days after their receipt by ASTIA. Library refer- 
ence service is offered by ASTIA at the Document 
Service Center, the Technical Information Division, 
and the ASTIA regional offices in Los Angeles and 
New York. 


Recent foreign visitors reported by the National 
Bureau of Standards include: Ole K. Anderson, Copen- 
hagen; R. W. G. Hunt, Harrow, England; Stig Rahm, 
Grangersberg, Sweden; R. A. F. Hammond, Arma- 
ment Research Establishment, Woolwich, England; 
H. A. B. Boulton, Cardiff, England; D. Nicholson, 
County Durham, England; H. Corsten-Moller, Copen- 
hagen; Tore Sioguist, Boliden, Sweden; A. Perlat, 
Paris; Mario Dalmozzo, Corsica, Italy. 


Science, Vol. 117 


mato 
and | 
tion 
No. 
solut 
ester: 
ascen 
phas' 
absol 
techr 
(3) 4 
phy, 
term: 
p-nit 
aleok 
for a 
taini 
letec 
appe 
the 1 
the « 


4 
Reve 
Para 
R. L 
River 
In 
hie and } 
rate 
and | 
iid 
In g 
h 7 
the | 
the 
ean 
spot: 
phat 
were 
ber ata 
pap 
as 
mins 
preg 
to tl 
thio 
age 
repr 
phe 
vari 
ting 


Technical 


Reversed Phase Paper Chromatography of 
Parathion and Related Phosphate Esters 


R. L. Metcalf and R. B. March 


Department of Entomology, University of California, 
Riverside 


In our studies of the mode of action of parathion 
and related insecticides it became necessary to sepa- 
rate parathion, its S-phenyl and S-ethyl isomerides, 
and para-oxon (1, 2). After trials with paper chro- 
matographie techniques using a variety of solvents 
and stationary phases, it was found that the separa- 
tion could be accomplished by impregnating Whatman 
No. 1 filter paper with silicone 550! from a 5% hexane 
solution,? allowing it to dry, applying the phosphate 
esters in 5-10 wl acetone solution, and employing 
ascending chromatography, using as solvent the upper 
phase from a mixture of 10 parts chloroform, 10 parts 
absolute ethyl aleohol, and 6 parts water. A similar 
technique was developed by Kritchevsky and Tiselius 
(3) for the separation of steroids. After chromatogra- 
phy, the position of the p-nitrophenyl esters was de- 
termined by converting them to the intensely yellow 
p-nitrophenate ion by spraying’ the paper with 5% 
alcoholic potassium hydroxide and heating in the oven 
for a few minutes at 105° C. By this means spots con- 
taining as little as 0.1 ug of p-nitrophenol could be 
Jetected. The relative lengths of time required for the 
appearance of the yellow color are characteristic of 
the various phosphate esters and are determined by 
the alkaline hydrolysis constants as shown in Table 1. 
In general, the S-alkyl isomerides appear first, then 
the phosphates; heating is necessary to demonstrate 
the thionophosphates. Therefore, this characteristic 
ean be used in determining the identity of unknown 
spots. 

The described technique was applied to a variety 
of p-nitrophenyl dialkyl phosphate and thionophos- 
phate esters and the Ry values shown in Table 1 
were obtained. When the separations were carried out 
at a constant temperature with carefully impregnated 
paper, the Ry values were satisfactorily reproducible, 
as indicated by the standard errors for replicate deter- 
minations. In this connection it is important to im- 
pregnate the papers as evenly as possible, using a con- 
stant concentration of silicone. 

When the chromatographic technique was applied 
to the separation of the constituents of technical para- 
thion, three spots were consistently obtained with aver- 
age Ry values of 0.04, 0.47, and 0.78. These appear to 
represent parathion, its S-ethyl isomeride, and p-nitro- 
phenol, in ascending order. The percentages of the 
various constituents present can be estimated by eut- 
ting pieces of equal area around the spots, and then 


1Dow Corning Corp. 
*Skellysolve B. 
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TABLE 1 


Ry, VALUES AND HypROLYSIS CONSTANTS FOR PARATHION 
AND RELATED MATERIALS 


First 
order K 
hyd 
Compound Ry 26° C min— 1M 
NaOH at 
37°C 
p-Nitrophenyl dimethyl phos- 
phate 0.84 +0.03* 7.7 
p-Nitrophenyl diethyl phos- 
phate 74 + .06 1.7 
o-Nitrophenyl diethyl phos- 
phate 74 + .09 1.7 
p-Nitropheny]l di-2-chlorcethyl 
phosphate 68 + .03 
2,4-Dinitropheny] diethyl phos- 
phate 64 + .03 
p-Nitrophenyl 0,S-dimethyl 
thiophosphatet 58 + .03 
p-Nitropheny] diisopropyl phos- 
phate 47 + .06 14 
p-Nitropheny] 0,S-diethyl 
thiophosphate+ 47 + .03 68 
p-Nitrophenyl dimethyl thiono- 
phosphate 14 + .O1 0.69 


p-Nitrophe..yl diethyl thiono- 
phosphate 04 + 01 0.23 
p-Nitrophenyl ethyl thiono- 
benzene phosphonate 
bis-(p-Nitrophenyl) ethyl 
thionophosphate 0.00 1.2 


017 + 0.002 13.8 


* Standard deviation. 
+ Determined from mixture. 


dividing these into tiny pieces, which are eluted for 
24 hr in 0.1 N NaOH in a 10-ml volumetric flask. After 
centrifugation, the p-nitrophenate ion in each sample 
is determined from the percentage transmission at 400 
mp as compared to a blank of filter paper and alkali. 
The method has also proved of value in demonstrating 
p-nitrophenol or other impurities in samples of the 
various aryl dialkyl phosphates or thionophosphates. 
The free p-nitrophenol can be distinguished by its 
yellow color, which is visible before treatment with 
alkali. 

With this chromatographic method, it may be of 
value to determine the spots which contain phos- 
phorus. The perchloric acid-ammonium molybdate 
technique of Hanes and Isherwood (4) is satisfactory 
for this purpose and is especially valuable with phos- 
phate esters which contain no p-nitrophenyl group for 
identification. With this technique it is necessary to 
hydrolyze the esters on the paper for periods of 2-24 
hr in a moist chamber at 85° C before developing the 
molybdenum blue color. 

Two other techniques have been found useful to 
characterize the compounds resolved from complex 
mixtures. One consists in eluting the spots in acetone 
solution and determining the anticholinesterase activi- 
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ties of the compounds manometrically (5). In the 
other, the material is applied to the paper along 8 em 
of the base line rather than as a spot and, after resolu- 
tion, areas 8 x 5 em containing the various compounds 
are cut from the paper and rolled in shell vials. Ten 
anesthetized houseflies are then introduced into each 
vial, and the toxicity of the compounds is character- 
ized by rate of knockdown and 24-hr mortality. 

The paper chromatographic method is useful in 
studying the metabolism of phosphorus insecticides in 
plants, mammals, and insects. With it, for example, 
we have been able to demonstrate the conversion of 
parathion and its methyl analog to the corresponding 
phosphates by an enzyme system found in Periplaneta 
americana (L.) (2). Further studies are in progress. 
The method has also been of value in studying the 
action of heat on purified parathion and methyl para- 
thion and in isolating the compounds formed and in 
studying their biological properties (7). 
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A Production of Amino Acids Under 
Possible Primitive Earth Conditions 


Stanley L. Miller*:? 


G. H. Jones Chemical Laboratory, 
University of Chicago, Chicago, Illinois 


The idea that the organic compounds that serve as 
the basis of life were formed when the earth had an 
atmosphere of methane, ammonia, water, and hydro- 
gen instead of carbon dioxide, nitrogen, oxygen, and 
water was suggested by Oparin (7) and has been given 
emphasis recently by Urey (2) and Bernal (3). 

In order to test this hypothesis, an apparatus was 
built to circulate CH,, NH,, H,O, and H, past an 
electric discharge. The resulting mixture has been 
tested for amino acids by paper chromatography. 
Electrical discharge was used to form free radicals 
instead of ultraviolet light, because quartz absorbs 
wavelengths short enough to cause photo-dissociation 
of the gases. Electrical discharge may have played a 
significant role in the formation of compounds in the 
primitive atmosphere. 

The apparatus used is shown in Fig. 1. Water is 
boiled in the flask, mixes with the gases in the 5-1 
flask, circulates past the electrodes, condenses and 
empties back ‘ato the boiling flask. The U-tube pre- 
vents circulation in the opposite direction. The acids 


1 National Science Foundation Fellow, 1952-53. 
* Thanks are due Harold C. Urey for many helpful sugges- 
tions and guidance in the course of this investigation. 
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and amino acids formed in the discharge, not being 
volatile, accumulate in the water phase. The circula- 
tion of the gases is quite slow, but this seems to be 
an asset, because production was less in a different 
apparatus with an aspirator arrangement to promote 
circulation. The discharge, a small corona, was pro- 
vided by an induction coil designed for detection of 
leaks in vacuum apparatus. 

The experimental procedure was to seal off the open- 
ing in the boiling flask after adding 200 ml of water, 
evacuate the air, add 10 em pressure of H,, 20 em of 
CH,, and 20 em of NH,. The water in the flask was 
boiled, and the discharge was run continuously for a 
week. 


Fic. 1. 


During the run the water in the flask became notice- 
ably pink after the first day, and by the end of the 
week the solution was deep red and turbid. Most of 
the turbidity was due to colloidal silica from the glass. 
The red color is due to organic compounds adsorbed 
on the silica. Also present are yellow organic com- 
pounds, of which only a small fraction can be ex- 
tracted with ether, and which form a continuous streak 
tapering off at the bottom on a one-dimensional chro- 
matogram run in butanol-acetie acid. These substances 
are being investigated further. 

At the end of the run the solution in the boiling 
flask was removed and 1 ml of saturated HgCl, was 
added to prevent the growth of living organisms. The 
ampholytes were separated from the rest of the con- 
stituents by adding Ba(OH), and evaporating in 
vacuo to remove amines, adding H,SO, and evaporat- 


Science, Vol. 117 


‘ 
‘ 
1! 
“ 
* 4 
ing 
To 
Vecuum filte 
bec 
ing 
H, 
n-b 
sat 
tifi 
(th 
h 
she 
k 
kn 
wil 
( 
ide 
a-g 
are 
tifi 
Th 
are 
est 
the 
cal 
ob 
an 
sm 
me 
rai 
fr 
an 
we 
r ac 
fo 
= M 


BUTANOL -ACETIC ACID 


Fie. 2. 


ing to remove the acids, neutralizing with Ba(OH),, 
filtering and concentrating in vacuo. 

The amino acids are not due to living organisms 
because their growth would be prevented by the boil- 
ing water during the run, and by the HgCl,, Ba(OH),, 
H.S0O, during the analysis. 

In Fig. 2 is shown a paper chromatogram run in 
n-butanol-acetic acid-water mixture followed by water- 
saturated phenol, and spraying with ninhydrin. Iden- 
tification of an amino acid was made when the R, value 
(the ratio of the distance traveled by the amino acid 
to the distance traveled by the solvent front), the 
shape, and the color of the spot were the same on a 
known, unknown, and mixture of the known and un- 
known; and when consistent results were obtained 
with chromatograms using phenol and 77% ethanol. 

On this basis glycine, a-alanine and B-alanine are 
identified. The identification of the aspartic acid and 
a-amino-n-butyrie acid is less certain because the spots 
are quite weak. The spots marked A and B are uniden- 
tified as yet, but may be beta and gamma amino acids. 
These are the main amino acids present, and others 
are undoubtedly present but in smaller amounts. It is 
estimated that the total yield of amino acids was .in 
the milligram range. 

In this apparatus an attempt was made to dupli- 
eate a primitive atmosphere of the earth, and not to 
obtain the optimum conditions for the formation of 
amino acids, Although in this case the total yield was 
small for the energy expended, it is possible that, with 
more efficient apparatus (such as mixing of the free 
radicals in a flow system, use of higher hydrocarbons 
from natural gas or petroleum, earbon dioxide, cte., 
and optimum ratios of gases), this type of process 
would be a way of commercially producing amino 
acids, 

A more complete analysis of the amino acids and 
other products of the discharge is now being per- 
formed and will be reported in detail shortly. 


May 15, 1953 
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A Vacuum Microsublimation Apparatus 


John R. Maher* 


Chemistry Branch, Sixth Army Area Medical Laboratory, 
Fort Baker, California 


The analytical biochemist is frequently confronted 
with the task of isolating microquantities of sub- 
stances in a chemicelly pure state from small quan- 
tities of tissues or biological fluids. Kofler (1) edited 
a book covering the use of microsublimation, melting 
point, eutecties, ete., in identifying microquantities of 
organic material. The advantages of sublimation over 
other methods of purification have been diseussed by 
Hubacher (2). Many types of vacuum sublimation 
apparatus have been described (1-3). The equipment 
described here is inexpensive and ean be assembled 
readily by any laboratory worker with a modieum of 
glassblowing skill. 

To a thick-walled, round-bottom, Pyrex test tube, 
30 x 200 mm, is attached a glass side arm about one 
in. from the bottom. Using a suspension of very fine 
emery in glycerin or fine valve-grinding compound, 
the open end of the test tube is ground against the 
aluminum block of a Fisher-Johns melting point ap- 
paratus (Fisher Scientifie Co., St. Louis, Mo.) until 
it makes a vacuum-tight seal when dry. This is the 
vacuum hood. Microbeakers are prepared from flat- 


1The author is indebted to Robert Puckett, of this labora- 
tory, for technical assistance in preparing this apparatus. 
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Fic. 1. Vacuum microsublimation apparatus in operation. 
The vapor trap in the vacuum line, consisting of a vacuum 
flask partially filled with glass beads, aids in preventing 
turbulence in the vacuum hood. 


bottom test tubes, 15 mm in diameter. These may be 
cut down to any height, depending on the capacity 
desired (10 mm in height is equivalent to about 1 ml 
in capacity). Commercially available 5-ml beakers 
also may be used. 

The biological fluid, tissue extract, or solution is 
concentrated by evaporation to 1 or 2 ml and then 
transferred to a microbeaker. The beaker is placed 
on the heating block of the melting point apparatus 
and heat applied. The ground-glass lip of the vacuum 
hood is then placed over the beaker on the block. 
Vacuum is applied to assist in drying the residue. 

When the residue is completely dry the vacuum 
hood is removed, and the microbeaker is encased in 
aluminum foil. This prevents sublimation from occur- 
ring on the walls by keeping the wall temperature 
the same as that on the bottom. A microscope cover 
slip is now placed over the mouth of the microbeaker, 
and the vacuum hood is placed over this assembly 
on the heating block. The hood is pressed down on 


Fic, 2. Micromelting point apparatus with heating block 
mounted on stage of dissecting microscope. Contrast between 
crystals and background is enhanced by coating the heating 
block surface with a black, heat-stable substance such as 
ceramic ink. 
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the block and vacuum slowly applied through a 
serew-type pinch clamp in the vacuum line (Fig. 1). 
Caution must be exercised in applying the vacuum 
to prevent turbulence, which may displace the cover 
slip. The temperature of the block is gradually raised 
by means of a voltage regulator until crystals of sub- 
limation are seen forming on the cover slip. This tem- 
perature is maintained for a few moments to ensure 
quantitative separation. The vacuum is slowly released 
by means of the pinch clamp, and the vacuum hood is 
removed. The microbeaker is removed from the block 
and the cover slip inverted and transferred to the 
block. Another cover slip is placed on top, and the 
melting point of the sublimate determined. For 
sharper definition in determining the melting point 
the heating block may be placed on the stage of a 
dissecting microscope and the erystals thus magnified 
during the melting point determination (Fig. 2). 

By employing this apparatus the author has been 
successful in quantitatively recovering 4 ug Amytal 
from 2.5 ml of whole blood. 
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The Effect of Carbon Monoxide on 
Respiration in the Sweet Potato, 
Ipomoea batatas Lan. 


George C. Webster? 


Department of Botany, University of Minnesota, 
Minneapolis 


Since the addition of certain ortho-diphenolie sub- 
stances (catechol, chlorogenic acid, ete.) to thin slices 
of roots of sweet potatoes increases the rate of oxygen 
consumption and carbon dioxide evolution, it has been 
suggested that a polyphenol oxidase is the terminal 
oxidase in sweet potato respiration (1, 2). In line with 
this, Walter (3) reported that sweet potato homogen- 
ates showed considerable phenol oxidase activity, but 
little or no cytochrome oxidase activity. This has been 
interpreted as further evidence for the possible opera- 
tion of the phenol oxidase as a terminal oxidase, since 
the apparently insignificant amounts of cytochrome 
oxidase that were found could hardly play a major 
respiratory role in this tissue (4). 

Recently, however, the author was able to demon- 
strate a very active cytochrome oxidase in sweet pota- 
toes by a spectrophotometric method (5). It was also 
shown that crude sweet potato homogenates are not 

1The author wishes to thank Albert W. Frenkel, of the 
University of Minnesota, for his helpful comments. 


2Present address: Kerckhoff Laboratories of Biology, 
California Institute of Technology, P. 1 
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suitable for the manometric estimation of cytochrome 
oxidase by the technique used by Walter (3), because 
the high phenol oxidase activity of these preparations 
masks other oxidative activity in the same system. Dis- 
tinct cytochrome oxidase activity could be demon- 
strated manometrically if the homogenates were dia- 
lyzed thoroughly, or if the particulate cellular frac- 
tion (containing the cytochrome oxidase activity) was 
separated from the phenol oxidase by high-speed cen- 
trifugation. 

Therefore, since a cytochrome oxidase is also present 
in sweet potatoes, and since the elicitation of increased 
gas exchange on the addition of phenolic substances 
does not seem to be a very critical basis for determin- 
ing the nature of a terminal oxidase in living cells, it 
was of interest to re-examine the role played by phenol 
oxidase in sweet potato respiration. For this purpose, 
the effect of carbon monoxide on respiration was stud- 
ied, as it had been shown earlier (6) that the carbon 
monoxide inhibition of sweet potato phenol oxidase 
activity was insensitive to light, whereas the carbon 
monoxide inhibition of sweet potato cytochrome oxi- 
dase was easily eliminated by light. The respiration of 
thin disks (7 mm diam, 0.5 mm thick) of root tissue 
in 0.05 M potassium phosphate buffer (pH 7.1) was 
measured at 25° C by standard manometric techniques 
(7) in various ratios of carbon monoxide or nitrogen 
to oxygen. The system was irradiated with light of 
about 300 ft-c incident on the manometer vessels. 

In Table 1 are given values for oxygen consumption 
by sweet potato disks in several gas mixtures and in 
darkness and light. Respiration was strongly inhibited 
at the higher ratios of carbon monoxide to oxygen. It 
is evident that the inhibitions were completely elimi- 
nated by illumination except for a small amount at 
the highest CO/O, ratio. For comparison, the results 
with purified preparations of both sweet potato cyto- 
chrome oxidase and phenol oxidase under the same 
conditions are also presented. 

Several varieties of sweet potatoes were examined, 
but no essential differences in results were noted that 
were due to difference in variety. Inasmuch as the 


TABLE 1 


Errect oF CARBON MONOXIDE ON OXYGEN CONSUMPTION 
BY Sweet Porato SLIces, BY PURIFIED PHENOL 
OXIDASE, AND PURIFIED CYTOCHROME OXIDASE 
FROM SWEET POTATO, AND THE EFFECT OF 
LIGHT ON THE OBSERVED INHIBITION 


Percentage inhibition of 
oxygen consumption in 
a given ratio of CO/O, 
as compared with a 
control in N,/O, of 
the same ratio 


Gas ratio 
(in the 
liquid phase) 


Experimental 
material 


In the dark In the light 


Slices .......... 
“ce 


Phenol oxidase ......... 


3.1 
6.8 
14.4 67 12 
6.8 
Cytochrome oxidase 6.8 
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earbon monoxide inhibition of respiration was so sen- 
sitive to light, and the carbon monoxide inhibition of 
phenol oxidase activity was completely insensitive, it 
would seem that sweet potato phenol oxidase is pre- 
cluded from consideration as a terminal oxidase of 
respiration under the conditions used here. Coriversely, 
the participation of the cytochrome oxidase in respira- 
tion, although not entirely proved, is rendered likely 
by the similar reaction of respiration and of eyto- 
chrome oxidase activity to carbon monoxide inhibition 
and to illumination. 


References 


1, WALTER, E. M., and Newson, J. M. Arch. Biochem., 6, 131 
(1945). 

2. Rupkin, G. O., and Nevson, J. M. J. Am. Chem. Soc., 69, 
1470 (1947). 

3. Walter, E. M. Diss., Columbia Univ., New York (1947). 

4. NELSON, J. M. In W. McElroy and B. Glass (Eds.), A 

Symposium on Copper Metabolism. Baltimore : Johns Hop- 

kins Univ. Press (1950). 

Wesster, G. C. Am. J. Bot., 39, 739 (1952). 

. Ph.D. thesis. Univ. Minnesota, Minneapolis (1952). 

Umbreit, W., Burris, R., and Staurrer, J. Manometric 

Techniques and Tissue Metabolism. Minneapolis: Burgess 

Pub. Co. (1949). 


Manuscript received September 8, 1952. 


nee 


The Dependence of the Secondary 
Sex Ratio in Humans on the 
Age of the Father* 


Edward Novitski 
Department of Zoology, University of Missouri, Columbia 


That older mothers produce fewer male offspring 
than younger mothers is well known. This decrease in 
sex ratio with increasing age has given rise to a num- 
ber of conjectures, some of which are based on em- 
bryological or gynecological considerations (1-3). 
From the genetic point of view, one might be inclined 
to wonder if possibly this decrease in sex ratio is, in 
fact, a function of the age of the father, with the 
above relationship being a simple consequence of the 
correlation between ages of spouses. 

A simple statistical test has been made of data 
bearing on this point. From the analysis described 
below, it appears that this decrease in sex ratio is 
actually linearly related to the age of the father and 
is independent of the age of the mother. 

The appropriate statistics giving the sex of each 
child at birth, with the ages of the mother and of the 
father, are given in the yearbooks of the U. S. Bureau 
of Vital Statistics for the years 1947, 1948, and 1949. 
The figures for the three years for the whites have 
been combined, including only those births for which 
the ages of both parents were known. 

A multiple linear regression has been calculated for 
these data. Only those aspects of the calculations 
bearing on the general argument and the tests of 
significance will be presented here. 


1This investigation was supported by a research grant 
from the National Cancer Institute, of the National Institutes 
of Health, USPHS. 
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Following the usual convention in approaching 
problems of multiple linear regression (4), the best 
fitting plane is defined as 
Y + 

where Y = calculated sex ratio for a given set of ages 
of parents, a= average sex ratio, b,= regression ¢o- 
efficient on the age of the father, b, =regression co- 
efficient on the age of the mother, z,=age of the 
father, in units of five-year intervals, with the 25- 
29 age group defined as the 0 class, z,=age of the 
mother, defined similarly to z,, and 2,, average 
ages of fathers and mothers, respectively, at the time 
of birth of children. 

The calculation of a, b,, and b, gives the equation 


Y = 0.5142367 — 000629 —.000196 
The standard errors of the constants are: 


= 000164 
8», = 000173 
Spo = .000202 


The analysis of the sums of squares gives: 


Item N 
Regression 42.5 2 
Remainder 84.8 87 

Total 127.3 89 


The ratio b,/s»), equals 3.6, which corresponds to a 
P-value of less than .001. However, the ratio b,/8p» = 
0.97, with P-value of 0.3. Thus it apvears that there 
is highly significant effect of the age of the male, but 
not of the age of the female. 

Assuming that b, is in fact equal to zero, a simple 
linear regression may be calculated, which gives the 
following equation : 


Y = 0.5142367 .0007535 (a—-2,). 


The analysis of the sums of squares gives: 


Item x* N 
Regression 41.6 1 
Remainder 5.6 8 

Total 47.2 9 


The low value of the remainder x’, although adding 
very little to the evidence provided by the partial re- 
gression coefficients, shows excellent agreement of the 
data with the hypothesis that the sex ratio is ade- 
quately accounted for by simple linear regression on 
the age of the father. 

E. R. Dempster, of the University of California, 
has analyzed the above data using the path coeffi- 
cient method of Wright (5), from which it ean be 
estimated that about 23% of the variance in sex 
ratio is due to a direct effect of the age of the father, 
1.6% to a direct effect of the age of the mother, and 
9% to a joint effect, the latter two, however, not being 
statistically significant. 

A multiple regression has also been caleulated for 
comparable data for the nonwhite population. The 
values of the constants are as follows: 
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a= .50630 Sq = .00046 
1=—.00074 8p, = .00040 
b, = + .00033 Spe = 00161 


Neither of the coefficients differs significantly from 
zero. It should be pointed out, however, that the total 
number of nonwhite births for which information on 
parental ages was available for the three-year period 
was 1,157,994, whereas the white births amounted to 
9,279,697. It does not seem unlikely that additional 
data will lead to the same conclusion for the non- 
white births as for the white births; i.e., that there 
is a decrease in sex ratio independent of the mothers’ 
age but dependent on the fathers’ age. 

Finally, it must be noted that the over-all sex ratio, 
a, is significantly lower in the nonwhites than in the 
whites, in agreement with previous comparisons of 
this kind. This cannot be accounted for by a lower 
average age of nonwhites at the time of birth of off- 
spring. The average age of white fathers is 0.588 (or 
slightly more than half of a 5-year unit above the 
midpoint of the 25-29 year age group) and of the 
nonwhite fathers, 0.564. This lower age could account 
for a smaller percentage, at most, of the observed 
difference. 

The conclusion that the changing age of the male, 
rather than of the female, parent influences the sex 
ratio does not necessarily mean that a genetic mechan- 
ism must be involved. There might be conditions of, 
for instance, a physiological nature which, changing 
with the age of the male, would tend to shift the sex 
ratio. This analysis does indicate, however, that such 
forees would have to operate on the male sex pre- 
dominantly, if not exclusively, and, contrarily, those 
explanations of the shift based on factors affecting 
the female sex would seem to be excluded. It might be 
pointed out, also, that this age effect could very well 
be responsible for other correlations that have been 
previously established. One such is the decreasing sex 
ratio with increasing birth order, studied by Cioceco 
(6). His data give the percentage of males among 
first-born as 0.5153, and among the fifth or higher 
order as 0.5124. An average age difference of fathers 
amounting to only about twenty years would be re- 
quired to account for this difference. It would be in- 
structive to analyze data giving simultaneously the 
sex of the child, birth order, and age of the father, 
if such data were available. 

This shift in the sex ratio is superimposed on an 
average sex ratio which, as is well known, deviates 
significantly from the simple 1:1. Whether this aver- 
age deviation is likewise primarily a function of the 
male sex is a highly controversial question. The sim- 
plest genetic considerations suggest that X- and 
Y-bearing spermatozoa should be produced in exactly 
equal numbers. It is conceivable, however, that this 
is not so; one hypothetical system which would allow 
for a certain amount of deviation has been described 
by the author (7). With the limited information avail- 
able at present, this system is purely conjectural, and 
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consequently no detailed consideration will be given 
it here. It might be pointed out, however, that this 
mechanism, based primarily on the nonrandom dis- 
junction of heteromorphic homologues in Drosophila, 
would adequately account for the age effect described 
here by attributing it to a decreasing level of crossing 
over with increasing age and would also account for 
interracial differences as a reflection of the degree of 
structural heterozygosity in those races. 
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Hibernation and Cortical Electrical Activity 
in the Woodchuck (Marmota monax)* 


Charles P. Lyman? and Paul O. Chatfield 


Departments of Anatomy and Physiology, Harvard 
Medical School, Boston, Massachusetts 


Previous work from these laboratories showed that 
spontaneous cortical electrical activity could not be re- 
corded in the golden hamster arousing from hiberna- 
tion until the cortical temperature had reached 19°- 
21° C (1). These studies, extended to the woodchuck 
(Marmota monax), reveal profound differences be- 
tween this hibernator and the hamster in regard to the 
electrocorticogram and in the behavior of the animal 
during hibernation. 

In the present experiment the electrocorticogram 
and the cortical temperature were recorded by means 
of a device that had been previously attached to the 
skull. This device was made throughout of stainless 
steel and consisted essentially of a plate 1 x 1x 0.1 em, 
which was drilled at each corner to receive screws 
and drilled and threaded in the center to receive the 
electrode and thermocouple carrier. The carrier was a 
short, L-shaped tube of 0.15 em outside diameter, 
threaded on one end to screw into the central hole of 
the plate, and containing 2 silver electrodes and an 
iron-constantan thermocouple. The electrodes pro- 
truded slightly from the end of the threaded tube, and 
the inside of the tube was filled with polyethylene.* All 
wires were coated with the same substance. 

To attach the device, the skull of a woodchuck, which 
was hibernating in a cold room kept at 3°-7° C, was 
exposed under sterile conditions, and the plate fastened 

1This research was supported by a grant under Air Force 
Contract AF 33(038)-18133. 

* Associate curator of mammals, Museum of Comparative 


Zoology, Harvard University, Cambridge, Mass. 
*Clay-Adams Co. Inc., New York. 
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Fic. 1. Electrocorticograms of a hibernating woodchuck at 
various cortical temperatures as indicated. The arrow in 
record £ indicates a cortical response evoked by noise. Other 
deflections in record £ are artifacts from EKG. Calibration 
in record A applies to all. 


to the skull by the serews. A hole was then drilled in 
the skull through the central opening of the plate and 
the carrier screwed in place so that the electrodes 
rested on the dura. The wires from the thermocouple 
and electrodes were forced through the subeutaneous 
tissue and brought out through the skin of the inter- 
scapular region. The incision in the skin of the head 
was then closed over the device. Cortical temperature 
was measured by a Micromax thermoelectric recorder. 
The operative procedure, which did not require anes- 
thesia because the animal was hibernating, caused the 
animal to awaken gradually with a concurrent increase 
in body temperature. Five days later, when it was ob- 
served that the animal was re-entering hibernation, 
recording of cortical activity (on a Grass ink-writer) 
was started and continued intermittently for 18 days. 
During this period the animal’s cortical temperature 
fluctuated between 6° and 35° C. 

Since a cortical response could easily be evoked by 
auditory stimulation, even at cortical temperatures as 
low as 7° C, it was concluded that the electrodes had 
been placed on an auditory receiving area (Fig. 1 F£). 
Slow, nondescript, spontaneous cortical activity could 
also be recorded at this temperature, although it was 
sporadic. At 11° C and above, spontaneous burst activ- 
ity was apparent, and the comnronents of the bursts 
inereased in frequency as the temperature rose (Fig. 
1 A-D). Adequate recordings at temperatures higher 
than 18° C were precluded by the large number of 
musele artifacts caused by the tensing and movement 
of the animal. 

These observations are reported at this time beeause 
Kayser and his co-workers (2, 3) have recently re- 
corded spontaneous cortical activity in the hibernating 
and artificially cooled ground squirrel at deep body 
temperatures of 5°-6° C and have commented upon 
how different their results are from those described by 
us in the hamster, without suggesting that species dif- 
ferences might explain the discrepancy. Like the 
ground squirrel, the woodchuck shows spontaneous 
cortical electrical activity at body temperatures at 
which it is completely absent in the hamster. Further- 
more, the woodchuck shows an evoked auditory corti- 
eal potential at temperatures at which the auditory 
nerve of the hamster does not conduct (4). The general 
pattern of hibernation in the woodchuck also differs 
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profoundly from that of the hamster, as the woodchuck 
is capable of responding to auditory and mechanical 
stimulation by moving about at body temperatures at 
which the hamster is completely immobile. 

The recorded differences in the electrocorticogram 
of the hibernating ground squirrel and woodchuck as 
contrasted with the hamster emphasize that generaliza- 
tions about physiological processes which occur in 
hibernating mammals should be guarded and that the 
species should always be indicated. 
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Observations on a Class of Free Radicals 
Derived from Aromatic Compounds? 


D. Lipkin, D. E. Paul, J. Townsend, 
and S. I. Weissman 


Departments of Chemistry and Physics, Washington 
University, St. Louis, Missouri 


The reaction of alkali metals with aromatic hydro- 
carbons has been under investigation for many years. 
It was not until 1935, however, when it was found that 
ethers such as methyl ether or 1,2-dimethoxyethane 
promote the reaction (1, 2), that significant progress 
was made toward an understanding and utilization of 
the reaction. 

It has been suggested (2-5) that the reaction of an 
alkali metal with an aromatic hydrocarbon in the pres- 
ence of one of the above ethers involves the transfer 
of either one or two electrons from alkali metal atoms 
to one molecule of hydrocarbon. We have found that 
the intensely colored substances formed upon reaction 
of sodium with naphthalene, anthracene, naphthacene, 
1,2-benzanthracene, 20-methylcholanthrene, nitroben- 
zene, m-dinitrobenzene, 1,3,5-trinitrobenzene, or 2,3,7- 
trinitrofluorenone, in 1,2-dimethoxyethane or tetrahy- 
drofuran as solvents, exhibit intense paramagnetic 
resonance absorptions.” * In none of these paramag- 
netic products does the gyromagnetic ratio deviate 
from the free electron value by more than a few tenths 
of 1%. It is diffieult to reconcile these observations 
with the suggestion that the reaction involves the trans- 
fer of two electrons from two atoms of sodium to one 
molecule of aromatic compound. This hypothesis would 
require that in each case the normal state of these 

1 Assisted by the joint program of the Office of Naval Re- 
search and the Atomic Energy Commission. 

2Our observations were made at 9000 megacycles/sec in 
fields in the neighborhood of 3200 oersteds. 

*We are indebted to the U. S. Industrial Chemicals Co., 


Division of National Distillers Products Corporation, for the 
sodium dispersion used in many of our experiments. 
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paramagnetic molecules is a triplet (biradical) elec- 
tronic configuration. Such a situation is highly unlikely 
in molecules in which orbital degeneracy does not ex- 
ist. Ail the molecules under discussion here belong to 
the class in which no orbital degeneracy is permitted. 

These considerations, in addition to the fact that 
the over-all reaction involves one aromatic molecule 
per atom of sodium (1, 2), indicate that we are deal- 
ing with free radical ions formed by the transfer of 
one electron to the aromatic compound. The reaction, 
using naphthalene as an example, may be represented 
by the equation: 


Na+ + (CyHs)-. 


The analogy between this equation and the equations 
for the solution of sodium in liquid ammonia and tri- 
phenylmethy] in liquid sulfur dioxide is worth noting. 

Scott, Walker, and Hansley (2) demonstrated that 
the reaction is an equilibrium. They also pointed out 
that methyl ethers, such as dimethyl ether or 1,2-di- 
methoxyethane, are very effective in shifting the above 
equilibrium to the right, whereas ethyl ether, for ex- 
ample, is relatively ineffective. It is believed that, in 
general, it is the magnitude of the energy of solvation 
of the metal ion (and perhaps also the negative hydro- 
carbon ion) by the ether which is the principal factor 
in determining the value of the equilibrium constant 
for the above reaction. It then follows that ethers 
which are relatively unhindered sterically (6), or poly- 
ethers which can form chelate structures with the 
metal ion (4), will be most effective in shifting the 
above equilibrium to the right. This conclusion is in 
agreement with the qualitative experimental data that 
are available. 

The shape of the paramagnetic resonance absorption 
curve is dependent on the particular free radical and 
on its concentration. The hydrocarbon free radicals at 
concentrations in the neighborhood of 10-* M yield a 
single absorption band about 5 oersteds wide. As ihe 
concentration is increased from this value, the band 
width decreases. Absorption bands narrower than 1 
oersted are observed at high concentrations (ca. 0.1 
M). The only mechanism thus far suggested for such 
a narrowing involves an exchange of spins between 
free radical molecules, the exchange proceeding be- 
cause of orbital interaction (7). The fact that this 
narrowing is observable at concentrations of the order 
of 10-° M indicates that the orbital interaction in these 
molecules may be exercised at large distances.‘ 

The paramagnetic absorption spectra of the nitro- 
free radicals, with the exception of the fluorenone de- 
rivative, exhibit remarkable structures in dilute solu- 
tions. From 1,3,5-trinitrobenzene a free radical is ob- 
tained whose absorption shows 8 symmetrically dis- 
tributed, evenly spaced peaks. Nitrobenzene and m-di- 
nitrobenzene each yields a free radical whose absorp- 
tion has 10 peaks; the relative intensities of the peaks 
in each pattern are different for the two compounds. 
The absorption in each case covers about 25 oersteds. 


‘The average separation between molecules at 10* M is 
about 100 A. 
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It is probable that the observed spectral structures are 
to be classed as hyperfine--they arise from interac- 
tions between the magnetic moments of the nitrogen 
and hydrogen nuclei in each molecule with the mag- 
netic moment of the odd electron. Despite the com- 
plexity and breadth of the spectra of their dilute solu- 
tions, the erystals of the nitro-free radicals exhibit 
a single sharp line.® The trinitrofluorenone derivative 
yields a rather broad, unresolved resonance peak. It 
is possible that the fine structure in this case, as in 
the case of many other free radicals, is unresolved 
because of its complexity. This complexity arises from 
the large number of nuclear moments with which the 
electronic moment interacts. 

Although the fact that sodium metal catalyzes the 
polymerization of unsaturated compounds has been 
known for a long time, there is no general agreement 
concerning the mechanism of this catalysis (8). Two 
sets of experiments have been performed with styrene 
which indicate that the function of the sodium metal 
is to bring about the formation of a negative hydro- 
carbon free radical. This free radical ion then initiates 
the chain reaction involved in the polymerization, as 
suggested by Bolland (9) for the sodium-catalyzed 
polymerization of isoprene. In one experiment a small 
amount of sodium dispersion was added to a sample 
of styrene. After some hours the styrene had been 
converted to a deep-red, rubbery solid which showed a 
strong paramagnetic resonance absorption. It is be- 
lieved that the red color and the paramagnetic absorp- 
tion are due to species such as (C,H,CH=CH,)- 
which were trapped in the polymer. The material re- 
tained its paramagnetic resonance absorption and its 
color over a period of several months.® In other ex- 
periments, styrene was dissolved in 1,2-dimethoxy- 
ethane and a small amount of sodium dispersion was 
added. A very vigorous reaction set in immediately, 
accompanied by the formation of a deep-orange color. 
As the reaction subsided, the reaction mixture became 
very viscous and the orange color gradually faded 
away. Since 1,2-dimethoxyethane, as mentioned above, 
favors the formation of negative hydrocarbon free 
radicals, it is believed that these observations are 
further evidence that the actual polymerization eata- 
lyst is a species such as (C,H,CH=CH.,)-. 

Various investigators have suggested (10) that ab- 
normal growth may be explained by a free radical 
mechanism. Perhaps the carcinogenic activity of 20- 
methylcholanthrene and 1,2-benzanthracene is due to 
their ability to form negative hydrocarbon free radi- 
cals with mild reducing agents, whereas noncarcino- 
genie hydrocarbons such as naphthalene and anthra- 

5A similar phenomenon was first observed in diphenyl- 
picrylhydazyl, dilute solutions of which have been found by 
Hutchison, Pastor, and Kowalsky (J. Chem. Phys., 20, 534 
{1952]) to show hyperfine structure covering about 50 
oersteds. The crystals, on the other hand, show a single 
sharp line about 2 oersteds wide. 

®It should be noted that this experiment is not readily 
reproducible. In view of the competition between the forma- 
tion of the catalytic species, (C,H,CH=CH,)-, and the many 


processes by which it may disappear, it is not surprising that 
the magnetic absorption phenomenon is difficult to reproduce. 
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cene are able to form such free radicals only with 
very strong reducing agents.’ 
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7A study of the relative electron affinity of various hydro- 
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Excessive Intake of Vitamin A as a Cause of 
Congenital Anomalies in the Rat* 


Sidney Q. Cohlan 


Department of Pediatrics and Laboratories, Beth Israet 
Hospital, Department of Pediatrics, New York University 
College of Medicine, and Children’s Medical Service, 
Bellevue Hospital, New York 


Congenital anomalies have been produced in animal 
young when the fetal environment has been influ- 
enced by chemical, endocrine, mechanical, and actinie 
factors (1). Changes in atmospheric pressure (2) 
(hypoxia) and administration of cortisone (3) have 
recently been shown to exert teratogenic effects. Simi- 
larly, deficiencies in the maternal diet of single nutri- 
tional elements such as minerals (copper [4] and 
iodine [5]) and vitamins (riboflavin [6], pantothenic 
acid [7], folie acid [8], and vitamin A [9, 10]) have in- 
duced defective offspring. Reports (11, 12) of vitamin 
A excess in the maternal diet have shown a diminished 
litter rate and a high incidence of fetal resorption in 
utero. In the course of our investigation of the skele- 
tal changes of hypervitaminosis A in mature rats, it 
was noted that several pregnant animals produced off- 
spring with congenital malformations. An investiga- 
tion was undertaken to study this phenomenon. 

One hundred and fifty female rats of the CF Wistar 
strain (175-200 g) were mated by exposure fer 24 
hr, during the pre-oestrous stage, to males of the same 
strain. Pregnant females were fed the standard Rock- 
land pellet diet and water ad lib. From the 2nd, 3rd, 
or 4th to the 16th day post coitus, 35,000 IU vitamin 
A in 0.7 ml diluent? were administered daily, via stom- 
ach tube, to 100 animals in the experimental group. 

1 Aided by grants from the Loyal League for Philanthro- 
pies, Inc., New York City, and Mead Johnson Co., Evansville, 
ithe vitamin product used was an aqueous preparation 


containing 50,000 USP u/cc natural vitamin A dispersed in 
sorethitan monolaurate and water. 
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TABLE 1 
INCIDENCE OF CONGENITAL CRANIAL ANOMALY 


No. of off- No. with Gestation 

Animal tn congenital days fed 

no. cranial 35,000 IU 
itter 

anomaly vitamin A 
14 10 + 2-16 
30 6 4-16 
35 6 4 4-16 
39 6 1 4-16 
59 9 5 3-16 
62 ll 3 3-16 
79 9 9 2-16 
90 2 2 2-16 
93 5 5 2-16 
100 8 2 2-16 

Total #2 39 (549%) 


Fifty control animals were fed 0.7 ml of the diluent. 
The animals were sacrificed on the 20-21st day post 
coitus (at or near term), and each litter was ex- 


skull and brain, a deformity rate of 54%. In the con- 
trol group no anomalies were noted in 410 offspring. 

The gross developmental defect apparent in each of 
the abnormal offspring rats is an extrusion of the 
brain (Fig. 1) to the external surface of the head. 
There is a thin membranous covering over the exposed 
brain tissue. Sporadie anomalies noted were macro- 
glossia, harelip, cleft palate, and gross defects in eye 
development. The cranial deformity, however, was a 
consistent finding. It is of interest that comparable 
cranial anomalies (as determined by photographic 
similarity) have been produced in mice by other terato- 
genie methods such as hypoxia (2) induced by ex- 
posure of the pregnant animal to atmospheric pres- 
sures of high altitudes, or by the translocation effect 
(13) in the second-generation offspring following ir- 
radiation of the initial sire male. 

Results of this preliminary experiment indicate that 
the administration of excessive amounts of vitamin A 
to pregnant rats produces a diminished litter rate and 


A 


B Cc 


Fic. 1, A, lateral view of experimental and control rat at term. B, lateral close-up of experimental animal showing brain 
extruded to surface of head. Protruding tongue is abnormal. C, close-up view of extruded brain from above. Note longitudinal 


fissure of the cerebrum. 


amined for gross congenital defects. In both groups 
most of the young were alive when removed from the 
amniotic sac. All were placed in fixative solution for 
histologic study. 

Excessive intake of vitamin A from the 2nd, 3rd, 
or 4th to the 16th day of gestation resulted in a 
marked reduction in the number of litters carried to 
term. Of 50 control mated females, 44 produced litters, 
with a total of 410 apparently normal newborn, a suc- 
eessful pregnancy rate of 88%; whereas of 100 mated 
females in the experimental group, only 10 carried 
young to term, with a total of 74 offspring, a success- 
ful pregnancy rate of 10%. This marked pregnancy 
failure rate is in accord with previous reports (11, 12). 

The incidence of gross congenital defects in the lit- 
ters carried to term in the experimental group is seen 
in Table 1. Of 74 offspring produced in 10 litters, 34 
exhibited a gross anomaly in the development of the 


characteristic malformations among the surviving 
young. 
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Comments and Communications 


Addenda to Dissa and Data 


THERE is another solecism that needs dissection at 
the same time that “data” is being given its proper 
treatment, and that is the wrong use of Latin plurals 
in hyphenated compounds. The type of this species of 
error may be taken to be “bacteria-like colonies.” No 
one would write “trees-like plants” or “oysters-like 
mushrooms”; but when the name of the object to 
which another is likened happens to be a Latin one, 
the incongruity of a plural escapes the author and, too 
often, the editor. It seems clear that in the specimen 
under consideration “bacteria” is considered a singu- 
lar noun, as was “curricula” by a writer in one of our 
literary journals (1) who deplored “curriculae” loaded 
with seience courses as productive of graduates un- 
able to use good English. 

“Iik,” incorrectly used as though it meant clan or 
kind, and “internecine,” falsely interpreted as though 
analogous to “intramural” and similar in sense to 
“fratvicidal,” ave literary vogue-words as impossible 
for scientists and Fowler’s Modern English Usage to 
suppress as is “intrigue,” used to mean fascinate. Sci- 
entists do, however, work with hypotheses; they may 
assume a condition or, as a poor second choice, may 
hypothesize. But the occasional theorist who tries to 
hypothecate a hypothesis should be put on warning 
that he is attempting to pledge it as security, and that 
no pawnbroker is likely to attach much value to it. 

Donatp P. Rocers 
The New York Botanical Garden 


Reference 
1. Sat. Rev. Lit., 32, (49), 20 (1949). 


Arter (not “following”) the remarks of Frank C. 
Calkins (Scrence, 115, 486 [1952] ) and the letter from 
S. Reid Warren, Jr., that (not “which”) you pub- 
lished before (not “prior to”) it (Scrmence, 115, 633 
[1952)), as well as your welcome editorial comments 
about (not “regarding”) the word “data,” you may 
perhaps allow me to add a word on the dilemma of 
deciding between common usage and etymological 
probity. For this I take to be the guts of the dis- 
pute, if there be one any longer. The dilemma can 
often be avoided (incidentally, the proper treatment 
of dilemmas) by refraining from using the word 
“data” in the wrong sense, as it generally is used. 

I think your readers, like many others, may be ignor- 
ing a communication by A. V. Hill (Nature, 164, 410 
[1949]) in which he pointed out that “data” and 
“results” are not synonymous. Although, as I wrote 
after Professor Hill’s remark, I am prepared to give 
a little more scope to the word than he is, I am en- 
tirely with him in rejecting the use of the term when 
“results,” “figures,” or some other word would indi- 
cate, as the word “data” does not, that the things in 
question have been found and not “given.” If they 


May 15, 1953 


had been “given,” the experiments producing them 
would presumably not have been necessary. Use of the 
right word, instead of “data” in the wrong sense, side- 
steps the issue of its grammatical number. 

As to that issue itself, no settlement seems likely be- 
tween those who write “the data is” and even “the 
strata is” on the analogy of “agenda”—and, I might 
add, “opera”—and those who cling tenaciously to the 
old-fashioned view that Latin plurals should remain 
plural as long as possible. Argument is probably of 
little avail when, as here, matters of syntax merge 
into matters of taste, for “de gustibus. .. .” 

A. L. BacHARACH 
26 Willow Road, London 


A Blood Pump for Whole Blood 
Without Anticoagulants* 


WE HAve designed and used for the past year a 
blood pump that will operate efficiently on whole, 
nonheparinized blood, without causing clotting. 

Many different types of “artificial hearts” have been 
designed to pump blood. In general these pumps have 
required the use of an anticoagulant such as heparin, 
which is often an obvious disadvantage, particularly 
in surgery. The recently reported use of an “artificial 
heart” on a human patient (1) during cardiac sur- 
gery required heparinization. The one reported pump 
designed to operate on blood without addition of anti- 
coagulants (2) required a lining made from a dis- 
sected blood vessel, preparation of which is a difficult 
technical procedure. 

To prevent clotting in its mechanism, a blood pump 
should ideally have a very short circulation time, en- 
tirely smooth inner surfaces, no dead or serious eddy 
space, and should be free of valves. Also, the blood 
should be in continuous motion at rather high velocity 
at every point and must never touch anything other 
than a nonwetting surface. 

The DeBakey roller pump (3), which squeezes a 
length of rubber tubing by means of a roller, meets 
many of these criteria, but a rubber surface in con- 
tact with blood initiates clotting. Recent development 
of nonwetting and nonreactive surfaces has made it 
possible to handle whole, coagulable bleod outside the 
body in silicone-coated or plastie containers for con- 
siderable periods of time before clotting oceurs (4), 
but it has been difficult to give rubber a satisfactory 
coating that will withstand roller action. Roller action 
has not previously been satisfactory on a plastie tub- 
ing, because a roller pump requires a high degree of 
elastic rebound on the part of the tubing after pass- 
age of the roller. 

We have modified the DeBakey-type pump to ob- 
tain this elastic rebound in polyvinyl tubing by en- 


1 This work was done during the tenure of a research fel- 
lowship of the American Heart Association. 
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Fie. 1. Pump with casing cover removed to show eccentric 
rotor and loop of tubing. Motor above and generator-tachom- 
eter (used to indicate flow rate) at right. 


closing the roller and a section of the tubing in a 
vacuum. The pump was designed to use 3/16” ID 
.032 wall medical-quality, clear polyvinyl tubing.* 
This tubing is hemo-repellent, may be sterilized by 
autoclaving, and does not initiate clotting. The pump 
is so designed that a continuous length of tubing may 
be passed from the blood source, through the pump, 
and back to discharge point. Simple seals prevent air 
leakage at the points where the tubing enters and 
leaves the pump, and at the roller drive-shaft bear- 
ing. A vacuum is maintained within the pump by suc- 
tion applied to a nozzle on the airtight casing cover. 
Within the vacuum, a roller, mounted eccentrically, 
operates on a circular loop of tubing. The pump, with 
easing cover removed, is shown in Fig. 1.8 

As used during the past year, this pump, driven by 
a 1/10 hp electric motor, has delivered flow rates from 
under 100 ml/min to 1200 ml min. Using brass arterial 
cannulas coated with the nonwetting surface “Arquad 
2C,”* it has circulated the blood of the nonheparinized, 
living dog for 214 hr without evidence of clotting. Al- 
though we have not had occasion to extend this period 
of operation, there seems to be no reason why it could 
not be used for a considerably longer time. However, 
tubing wear and cracking appear after 5-6 hr of con- 
tinuous operation. Replacement of worn tubing is 
simple. 

JOHN J. OSBORN 

Department of Pediatrics 


New York University College of Medicine 
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The Scientist and the Library Cataloger 


From Physics Today, Vol. 4, No. 1, 28-29, January, 
1951. “A Report From Washington: Library of Con- 
gress Science Division,” by Dwight E. Gray: 

It is inherent in the very idea of dividing things into 
categories that a classification system which is highly 
satisfactory according to one criterion is bound to be 
quite unsatisfactory on some other basis; that is to 
say, one man’s orderly arrangement may be another’s 
hodgepodge. A physicist, a chemist, and an engineer, 
for example, might wish respectively to classify a 
given group of substances on the basis of their phys- 
ical properties, their chemical compositions, and their 
industrial applications, and the grouping of no one of 
the men would be wholly satisfactory to the other two. 
Or, a breakdown of college coeds according to intelli- 
gence quotients might be very useful to the dean but 
quite worthless to the man-about-campus whose major 
classification categories in this discipline are blondes, 
brunettes, and redheads. In other words, the best classi- 
fication system for any given situation—whether for 
people, objects, or ideas—is simply the one that experi- 
ence shows is the most useful. 

THE title above should read perhaps “The Scientist 
versus the Cataloger,” for the relationship between the 
scientist and the cataloger has often been one of es- 
trangement and opposition and not one of understand- 
ing and cooperation. But, is it not time that the na- 
ture of this relationship be changed from mild oppo- 
sition or at least lack of understanding to effective 
collaboration and mutual respect. 

Every scientist who publishes a book, be it a mono- 
graph, textbook, or laboratory manual, must realize 
by now that his work will find itself among the other 
books in some library or libraries, where the books 
are arranged by subject usually according to the 
Dewey Decimal, the Library of Congress, or the Brus- 
sels classification system. The foreknowledge that the 
book will be classified by subject provides an oppor- 
tunity for the scientist to suggest the specific subject 
under which he would like to see his work placed. 
That some books do not find the correct subject or the 
most useful classification is an evidence of utter Jack 
of cooperation between two fields of endeavor that 
somehow should be joined. 

A striking example is adduced for its recency with- 
out any criticism aimed at the particular author or 
the librarians who classified his book. The recent sug- 
gested classification of Roberts Rugh’s “The Frog; its 
Reproduction and Development” (1951) by the Li- 
brary of Congress with books on frogs and not with 
books on embryology as the specific subject is an evi- 
dence of the lack of cooperation between the scientist 
and the cataloger. 

But this cooperation might have existed, if Mr. 
Rugh could in some manner or other have explicitly 
indicated that the book in question was best classified 
with other books on embryology. 

The example is perhaps not the most apt but li- 
brarians who work with scientists know of many 
others. 

It is suggested that cooperation between the scien- 
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tist and the cataloger before the cataloging process 
begins would constitute a guarantee against any book 
being placed in a secondary or outright useless cate- 
gory. 

The cataloger would doubtless welcome the sugges- 
tions of the scientist for whereas the specialist thor- 
oughly understands his own subject the cataloger of 
necessity must range through a myriad of subjects. 
That the cataloger cannot be a specialist in every 
branch of the physical and social sciences must be 
fairly admitted. 

Could the librarians interest the scientists in think- 
ing about the subject classification of their works? 

Roger J. Poutin 
Nesmith Library, University of New Hampshire 


Wirs Mr. Poulin’s general aim of collaboration be- 
tween the scholar and the cataloger there can certainly 
be no objection. Indeed the Library of Congress makes 
a considerable effort to have special subject knowledge 
represented in its staff, both in the reference and cata- 
loging activities. It collaborates with organizations of 
specialists in a number of activities, and suggestions 
for extending this collaboration are always welcome. 

Implicit in part of Mr. Poulin’s statement, how- 
ever, is an assumption which we believe is unsound, 
namely, that the classification of any given book in 
any given classification scheme is a matter of abso- 
lute precision; that is, that there is one correct num- 
ber‘and no other. In many cases, this assumption is 
warranted, but in many others it is not. The latter 
are those of works which deal with more than one sub- 
ject; or with one subject in more than one aspect; or 
that treat a general subject by means of specific illus- 
tration; and so on. In all of these situations we believe 
it is not possible to maintain that there is one best 
number, even from an abstract point of view, and 
clearly not from the point of view of the best place- 
ment of a particular book in a particular collection. 

On the basis of this general proposition, we believe 
that there is a case for classifying the Rugh mono- 


graph on the frog either with works on the Salientia 
(QL668.E2) or with the embryology of vertebrates 
(QL959). It happens that the Library does not want 
to press the case in this instance, for our review of 
the book shows that QL669 (Batrachia—Anatomy & 
Physiology) is clearly incorrect and that QL668.E2 
(Frogs and Toads) would not have been in accordance 
with our prior decisions in this field of knowledge. 
Mr. Poulin has called our attention to an error and 
we are accordingly reclassifying the book in QL959 
(Embryology). 

From a general point of view, however, it seems 
to us that there is some validity to another possible 
classification decision, namely, that all works on frogs 
go with frogs and that the section on embryology be 
reserved for works dealing with the embryology of 
more than one genus. In other words, if there is a 
library whose users would be better served by such a 
grouping, we would not hold it “wrong” classification. 
In the Library of Congress there are no doubt a num- 
ber of such decisions that have proved to be unwise 
in the light of later developments. Some of these can 
not be changed for a practical reason: the cost is out 
of proportion to the benefit when weighed against 
other work load requirements. There are other de- 
cisions which we might have to insist were better in 
relation to our particular needs, even against expert 
opinion—with which we might well agree—that dif- 
ferent decisions were better abstractly or in general. 

It follows from these observations that, while the 
Library would welcome the opinion of writers and 
scholars on the classification of particular books (in 
the present case, Dr. Rugh’s statement is unexception- 
able from this point of view) it would want writers to 
understand that its departures from their recommen- 
dations should be attributed to differences of need and 
of judgment and not to wilfulness or—except very 
rarely we hope—ignorance. 

Ricwarp ANGELL 
Subject Cataloging Division 
Library of Congress 


Book Reviews 


Dental Anatomy: Including Anatomy of the Head 
and Neck. 3rd ed. Moses Diamond. New York: Mae- 
millan, 1952. 471 pp. + plates. $15.00. 


The author of this book has divided his subject into 
20 chapters covering the complete anatomy of the head 
and neck regions in relation to the dental apparatus. 
His principal object is a detailed description of the 
morphology of each of the individual teeth to facili- 
tate the art of dental reproduction. 

For the purpose of describing each of the individual 
teeth, Dr. Diamond has established a basic tooth form 
that he has chosen to call the “symmetrical tooth form.” 


May 15, 1953 


This he has done by the elimination of variations and 
anomalies which individualize a particular crown. The 
description of the symmetrical crown form is subse- 
quently built up from a description of the segmental 
portions and their arrangements as they comprise the 
whole. This basic form has been established for each 
of the 32 adult teeth. 

The author’s descriptions are clear and concise, al- 
though he has deviated slightly in some instances from 
the current nomenclature. In addition to the detailed 
description of each tooth, he has presented a system- 
atic technique for reproducing the symmetrical crown 
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form. The author has thus taken a natural science and 
made it an applied science. 

A separate chapter is devoted to variations and 
anomalies as related to the mechanism of their origin. 
This arrangement aids the dental practitioner in add- 
ing variations to the symmetrical crown form for in- 
dividual dental restorations. 

The remaining chapters on muscles of mastication, 
blood, and nerve supply, maxilla and mandible, and 
soft tissues of the mouth give a more or less compre- 
hensive study of the dental apparatus in one volume. 
For students of tooth morphology, however, the treat- 
ment is repetitious of the study of these structures in 
gross anatomy. 

Epmonp G. VANDEN BoscHE 
Department of Anatomy 
Baltimore College of Dental Surgery 
University of Maryland 


A History of Psychology in Autobiography, Vol. 
IV. E. G. Boring, H. 8. Langfeld, H. Werner, and 
R. M. Yerkes, Eds. Worcester, Mass.: Clark Univ. 
Press, 1952. 356 pp. $7.50. 


Volumes I, II, and III of this series were published 
between 1930 and 1936 by Clark University Press 
under the editorship of Carl Murchison. After Murch- 
ison left Clark, the series lapsed for many years. With 
the appearance of the present volume, this series has 
now been reinstated. 

The editors of this volume constituted a committee 
appointed by the American Psychological Association 
for the specifie purpose of producing this volume. The 
committee chose the men invited to contribute and ob- 
tained and edited the autobiographies. Lives of the 
following men were included: Walter Van Dyke Bing- 
ham, Edwin Garrigues Boring, Cyril Burt, Richard 
M. Elliott, Agostino Gemelli, Arnold Gesell, Clark L. 
Hull, Walter S. Hunter, David Katz, Albert Michotte, 
Jean Piaget, Henri Pieron, Godrey Thomson, L. L. 
Thurstone, and Edward Chace Tolman. 

The editors indicate that they chose men over 60 
years of age, “who might be expected to have acquired 
a sufficient past to make an account of it worthwhile.” 
The standards for inclusion, while otherwise not 
stated, were obviously severe. An examination of the 
Directory of the APA shows.that in 1951 there were 
420 persons over 60 years of age in this organization. 
For this volume, eight Americans were chosen, or only 
2% of the total. Of these eight, all have been starred 
in American Men of Science, and five have been presi- 
dents of the American Psychological Association. Sim- 
ilar data are not available for the psychologists in this 
volume who represent the countries other than Amer- 
ica, but it seems likely that these men are comparable 
in level of selection to the American representatives. 
It is not surprising that the non-Americans number 
only seven because psychology has been peculiarly 
American since Hitler and other dictators silenced, or 
forced to America, many psychologists from other 
nations. Doubtless more than half of the world’s emi- 
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nent psychologists now live in America, although 
many of them came from elsewhere. 

Although they are fascinating reading, the indi- 
vidual autobiographies cannot be reviewed here. It 
should be noted, however, that they differ tremen- 
dously among themselves. This is due partly to the 
diversity among psychologists, in regard to person- 
ality, fields of interest, and professional history. It is 
due also, it would seem, to the fact that the editors 
did not coerce the authors into a common pattern of 
content or style. An assignment of this kind would 
seem to constitute the best projective technique for 
the study of the individual. Although the biographies 
are primarily phrased as “intellectual histories,” ref- 
erences to personal, social, and emotional development 
are by no means absent and personality shows through 
the semi-transparent scientific record. These life his- 
tories will be of value to the students of history, of 
seience, and of personality, as well as to those inter- 
ested in the history of psychology. 

A book of this kind is particularly valuable because, 
in the past, few scientists have written autobiogra- 
phies. This probably stems from the fact that the like- 
lihood of commercial publication of a full-length auto- 
biography by a scientist is small. The History of Psy- 
chology in Autobiography, each volume depicting more 
than a dozen important lives, demonstrates a feasible 
way of publishing the autobiographies of men of sei- 
ence. These are the persons who are increasingly plae- 
ing within the power of man the ability to control 
nature and man. Such men need to be understood, and 
autobiography provides one path to that understand- 
ing. The Clark University Press is to be congratulated 
upon this series in psychology. It would be fortunate 
if a comparable series were extant in each of several 
other fields of learning. 

Wayne Dennis 
Department of Psychologu, Brooklyn College 


Scientific Book Register 


The Chemistry of Synthetic Dyes, Vol. II. K. Venkatara- 
man, New York: Academic Press, 1952. 738 pp. Illus. 

British Pharmacopoeia 1953. London: Pharmaceutical 
Press, 1953. (For the General Medical Council). 894 
pp. 50s. 

Nuclear Stability Rules. Cambridge Monographs on 
Physics. N. Feather. New York: Cambridge Univ. 
Press, 1952. 162 pp. Illus. $4.00. 

Glycerol. American Chemical Society Monograph Series. 
Carl S. Miner and N. N. Dalton, Eds. New York: 
Reinhold, 1953. 460 pp. Illus. $12.00. 

Small Particle Statistics. An account of statistical 
methods for the investigation of finely divided ma 
terials. G. Herdan; with a guide to the experimental 
design of particle size determinations by M. L. Smith. 
Amsterdam-Houston: Elsevier, 1953. 520 pp. Illus 
$12.00. 


Erratum. The series of Gmelins Handbuch der anorga- 
nischen Chemie reviewed in the April 17, 1953 issue of 
Science, pages 424-25, is distributed in the U.S. by Stechert- 
Hafner, Inc., 31 E. 10th St., New York, and by Walter J. 
Johnson, Inc., 125 BE. 23rd St., New York. 
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FOOD FOR THOUGHT... 


have you considered 


College 


Botany 
by 
CLARENCE J. HYLANDER 


formerly of Colgate University 


and ORAN B. STANLEY 


Colgate University 


ROOTS USED AS FOOD 
from Chapter 8 * ROOTS 


for the one-semester course 


Eacn half of COLLEGE BOTANY represents an inde- 
pendent unit providing adequate material for the one-semester 
course. Part I discusses the individual plant and its life prob- 
lems, using a woody green plant to introduce the student to 
the basic facts of plant morphology, histology, and cell struc- 
ture, with the necessary correlation between structure and 
function. 

Part II treats plants as groups rather than as individuals. 
The main taxonomic groups are described, as well as plant 
communities, environment, geography and diseases. Conclud- 
ing chapters summarize the role which both heredity and 
environment play in plant evolution, and the recreation of 
the prehistoric floras as documented by the fossil record. Pub- 
lished in 1949, 650 pp., $5.50 


60 FIFTH AVENUE, NEW YORK 11, N. Y. 
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the ea sy, 
: way, choose 
Visicam 


Readily attach- 
able‘to any 
standard mi- 
croscope, the 
versatile Visi- 
cam provides 
inexpensive 
35mm black & 
white or color 
photomicro- 
graphs of the 
finest quality. 
Available with 
page nell camera 


& GRAY. 


854 S. Figueroa St., Los Angeles 17, Calif. 
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INSTRUMENT NEWS is an 8-page quarterly | 

published in the interests of furthering research, 
material analysis, and production through mod- 
ern optical instrumentation. Articles of tech- 
nical and general interest are prepared by lead- | 


ing workers in the field and the Perkin-Elmer | 
staff. 


Some of the outstanding articles from the Spring *53 
issue are: 


NEW CONTINUOUS MULTI-COMPONENT 
STREAM ANALYZER FOR PILOT PLANTS 


Description of New Model 14 The CARVER LABORATORY PRESS 
INFRARED AND THE MEDICAL FIELD : 
Article by Van Z. Williams 


USE OF KBr FOR INFRARED SOLIDS ANALYSIS 
Description of Revolutionary New Technique 


INFRARED 


Among the subjects from the Winter ’53 issue are: 


CONTINUOUS PROCESS STREAM INFRARED ANALYZERS 

One step closer to the automatic plant 

NEW MODEL 13 RATIO-RECORDING INFRARED SPEC- 
TROPHOTOMETER 

Operates single or double beam 

AND NEAR 
TOMETR 


Adopting the Perkin-Elmer Model 112 IR spectrom- 
eter 


INFRARED SPECTROPHO- 


You may receive INSTRUMENT NEWS regularly 
without charge by filling in the coupon below. 


THE PERKIN-ELMER CORPORATION | 
840 MAIN AVENUE, NORWALK, CONN. l The handiest aid in the laboratory is the Carver Lab- 
oratory Press. Compact, self-contained, this press pro- 
Please send me INSTRUMENT NEWS vides controlled pressures to 20,000 Ibs. Interchange- 
NAME TITLE | able accessories are available for pressure filtering 
of thick fluids, separating liquids and solids, pressing 
out concentrated extracts and flavors and many other 
uses. Send for new descriptive Catalog. 
FRED S. CARVER INC. 
9 CHATHAM ROAD, SUMMIT, N. J. 
12 
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CAT NO 76878 


MERCURIAL 
BAROMETERS 


Above: Close-up of the con- Accuracy .. . day in and day out... 


ion table in mili , 
round the clock dependability . . . that’s 


‘ what you get in a Cenco Mercurial 

Barometer. Cenco features . . . patented 

quered metal mounting. improvements . . . precision manufac- 

ture . . . plus an effective method of 

> filling under vacuum . . . combine to provide an instrument 


of unusual quality at a remarkably low price. 


These instruments are built with the tube completely enclosed 
in hexagonal brass tubing to which the metric and English 
scales are attached. Patented construction of the mercury well 
permits fine adjustment and its transparent glass wall admits 
plenty of light for good visibility. 


Cenco Mercurial Barometers are constructed as prescribed by 
the U. S. Weather Bureau and conform to correction charts 
established by the Bureau. ‘ 


Order today for prompt delivery 


No. 76890 Cenco Mercurial Barometer for cititudes 0 to 4000 ft. 
with scales ranging from 600 to 800 mm and 24.5 to 31.5 inches— $ 
verniers for reading to 0.1 mm or 0.005 inch. Each.......... 47.16 


No. 76891 Cenco Mercurial Barometer, same as No. 76890 but 
for altitudes from 1500 up to 10,000 feet. Scale ranges from $ 
500 to 700 mm and 19.5 to 27.5 inches. Each............... 55.15 


No. 76892 Barometer Mounting made of sheet metal for safe and convenient 
mounting of Cenco barometers. Finished in white lacquer to provide 

a light background for adjusting the zero index and vernier. With $8 
conversion table. Length, 37% inches, width inches. Each... 


CENTRAL SCIENTIFIC COMPANY 
1700 IRVING PARK ROAD © CHICAGO 13, ILLINOIS 
CHICAGO NEWARK BOSTON WASHINGTON DETROIT SAN FRANCISCO 
SANTA CLARA LOS ANGELES TORONTO MONTREAL VANCOUVER OTTAWA 


REFINERY SUPPLY COMPANY 
624 EAST FOURTH STREET © TULSA 3,OKLAHOMA 
2215 McKINNEY AVENUE © HOUSTON 3, TEXAS 
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« one dependable source of supply for 
everything you need in scientific instruments 
ond leborotory supplies. Over 15,000 items 
«+.» 14 bronch offices ond worehouses. 
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A NEW AAAS SYMPOSIUM 


Subjects treated include 

Five leading Industries: 
Petroleum—Steel— Communications — Chemicals — Pharmaceuticals 
There are contributions on 


Horizons of Indusirial Science 
from the viewpoint of the: 
Consultant—Educator—Research Director—Government—Scientist 


Public Aspects of Industrial Science 
are covered by these papers: 


The Contributions of Indus- The New Industry and 
try to Scientific Education the Community 


Industrial Science and 
its Public Relations 


Industrial Science and 
Community Health 


INDUSTRIAL SCLENCE—PRESENT AND FUTURE 


Industrial Science (P) 


Allen T. Bonnell, Vice President 
Drexel Institute of Technology 


Lillian M. Gilbreth, President 
Gilbreth, Inc. 


ames Creese, President 
rexel Institute of Technology 


Frank C. Croxton, Assistant Director 
Battelle Memorial Institute 


Alan T. Waterman, Director 
National Science Foundation 


7 Wilson, Chairman of the 


Boar 
Standard Oil Comany of Indiana 


Mail your order now 
TO: AAAS PUBLICATIONS 


Washington 5, D. C. 


6x 9 inches, paperbound, 160 
Orders for 10 or more copies, $1.60 per copy 
Both Industrial Science and Soviet Science, $3.00 


1515 Massachusetts Avenue, N.W. 


Hiland G. Batcheller, Chairman of 


oar 
Allegheny Ludlum Steel Corporation 


J. B. Fisk, Director of Research, 

Physical Sciences, Bell Telephone 
Laboratories 

Norman A. Shepard, Chemical 
Director 

American Cyanamid Company 


Ernest H. Volwiler, President 
Abbott Laboratories 


C. L. Emerson, Vice President 
Georgia Institute of Technology 


es, price $2.00 


Please accept my order for ...... copies of Industrial Science. 
Please accept my order for ...... copies of Soviet Science. 
My check or money order in the amount of $.......... is enclosed. 


Authors who collaborated to make this book an auspicious inauguration of the new AAAS Section on 


Edward R. Weidlein, President 
Mellon Institute of Industrial 
Research 


Charles L. Dunham, Chief, Medical 
Branch, Division of Biology and 
Medicine 

U. S. Atomic Energy Commission 


Robert A. Neary, Public Relations 
Department 
Aluminum Company of America 


G. Edward Pendray, President 
Pendray and Company 
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@ Cut from machine drawn 
flat strips of precision 
controlled thickness 


@ NOW OFFERED AT REDUCED 
PRICES BECAUSE OF LOWER 
PRODUCTION COSTS 


Showing '% oz. round wooden boxes and carton 
containing twelve 1% oz. boxes (6 ounces) 


NON-CORROSIVE, RED LABEL 


MICRO COVER GLASSES 


Cut, selected and packed in Philadelphia from the same excellent Chance micro sheet 
sold by us with great satisfaction continuously since 1902, improved from time to time, but 
now mechanically drawn in strips, which method of production offers the advantages 
of flatness and precision controlled thickness as compared with former method of hand 
blowing. Offered from stock in a wide variety of thicknesses, sizes and shapes—see pp. 
887 and 888 of our catalogue. Outstanding characteristics are: 


@ High resistance to attack by moisture 
@ Freedom from brittleness 
@ Flatness 
@ Precision controlled uniformity of thickness 


Per oz. Per 
Per in 6 oz. in 144 oz 
ounce *carton assortments 
7020. SQUARES, No. 1, 18 mm, 22 mm and 
7022. CIRCLES, No. 1, 18 mm, 22 mm and 
7024. RECTANGLES, Small, No. 1, 22 x 30 
mm up to and including 22 x 50 mm 1.96 1.76 1.47 
7024. RECTANGLES, Large, No. 1, 24x 50 
mm and 24x60 mm ............ 1.98 1.78 1.49 
7024. RECTANGLES, Large, No. 1, 35x50 
mm up to and including 48 x 60 mm 2.52 2.27 1.89 
1.98 1.78 1.49 
* One size, shape and thickness only. 


ARTHUR H. THOMAS COMPANY 
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LABORATORY APPARATUS AND REAGENTS 
WEST WASHINGTON SQUARE PHILADELPHIA 5, PA. 
Teletype Services: Western Union WUX and Bell System PH-72 
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NO ROOM FOR DOUBT... 


yet year after year laboratory projects prove to be 
inconclusive because of inconsistent and undepend- 
able reagents. For more than 11 years CARWORTH 
FARMS has been experimenting with newer and 
more advanced methods of improved guinea pig 
complement production and 


“VACSEAL” Comptement 
= the culmination of these many years of 


Our large output enables-us to pool the serum of no 
less than 11 guinea pigs per lot, assuring the highest 
titer uniformity. 

“VACSEAL” is packaged in high vacuum all glass 
containers, It is distributed in three sizes with a 
special diluent for restoration to the following 
amounts: 


3ce. Tee. 20ce. 
For further information please write to: 


NEW CITY 
CARWORTH FARMS, INC. ¢ vey YORK 


GARCEAU ELECTROENCEPHALOGRAPHS 


A.C. Operated No Batteries 
Inkless Writing Require no Shielding 
Shipped Ready to Run Prompt Delivery 


THE JUNIOR GARCEAU 
ELECTROENCEPHALOGRAPH 
A simplified inexpensive instrument for recording electrical 
potentials of the brain. Built-in interference eliminators per- 
mit use anywhere. Inkless records—no photography or film- 
development required. Instantaneous localization with any 
2 of the 10 leads. Price $575.00 complete. 
All Garceau Electroencephalographs operate en- 
tirely from the 115 volts 50 or 60 cycle power lines. 


ELECTRO-MEDICAL LABORATORY, INC. 
SOUTH WOODSTOCK 2, VERMONT 


Meetings & Conferences 


May 18-22. National Tuberculosis Association (Annual), 
Los Angeles. 

May 18-23. International Congress on Electrothermics 
(3rd). Paris. 

May 20-22. National Telemetering Conference. Edge- 
water Beach Hotel, Chicago. 

May 20-22. Society of Photographic Engineers (Annual), 
U. S. Hotel Thayer, West Point, N. Y. 

May 22-23. International Syndical Reunion of Gynecolo- 
gists and Obstetricians. Paris. 

May 24-28. Scientific Apparatus Makers Association 
(Annual). The Greenbrier, White Sulphur Springs, 
W. Va. 

May 25-28. Air Pollution Control Association (Annual), 
Lord Baltimore Hotel, Baltimore, Md. 

May 25-29. Textile Institute (Annual). Llandudno, Wales, 

May 25-30. International Hospital Congress. London, 

May 25-30. International Seed Testing Association (10th 
Congress). Dublin. 

May 25-31. World Congress of Fertility and Sterility. 
Henry Hudson Hotel, New York. 

May 28-29. American Rheumatism Association. Waldort- 
Astoria, New York. 

May 29-31. Field Conference of Pennsylvania Geologists 
(Annual). Lafayette College, Easton. 

May 30-31. Society for Investigative Dermatology (An- 
nual). Hotel Belmont Plaza, New York. 

June 1-5. American Medical Association (Annual). New 
York. 

June 4-6. Canadian Society of Microbiologists. Ontario 
Agricultural College, Guelph. 

June 5-6. International Congress of Audiology. Leiden, 

June 6-7. International Congress of Bronchology. Utrecht. 

June 7-9. American College of Cardiology (Annual), 
Hotel Statler, Washington, D. C. 

June 8-13. International Congress of Otorhinolaryngology 
(5th). Amsterdam. 

June 9-13. American Dermatological Association. Lake 
Placid Club, Essex County, N. Y. 

June 10-12. Research and Development Associates (An- 
nual). Mayflower Hotel, Washington, D. C. 

June 10-20. General Chemistry and Analytical Chemistry 
Workshop. Pennsylvania State College. 

June 12-13. Wilson Ornithological Club. Sheboygan, 
Mich. 

June 12-14. American Medical Technologists (Annua!). 
Hotel Hollenden, Cleveland, Ohio. 

June 14-18, American Society of Medical Technolegists 
(Annual). Brown Hotel, Louisville, Ky. 

June 14-18. Canadian Gas Association. Windsor Hotel, 
Montreal. 

June 15-17. American Society of Agricultural Engineers 
(Annual). William Penn Hotel, Pittsburgh. 

June 15-17. American Neurological Association (An- 
nual). Hotel Claridge, Atlantic City, N. J. 

June 15-18. American Society of Mammalogists. Ameri- 
ean Museum of Natural History, New York. 

June 15-18. American Chemical Society Organic Chem- 
istry Symposium. University of Michigan, Ann Arbor. 

June 15-19. American Society of Civil Engineers, Miami 
Beach, Fla. 

June 15-19. Canadian Medical Association (Annual). 
Winnipeg. 

June 15-19. Symposium on Molecular Structure and Spee- 
troscopy. The Ohio State University, Columbus. 
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The Reco 
ELECTRIC 


DESALTER 


For the removal of inorganic 
salts from organic and amino 
acid solutions to be chromat- 
ographed. 


The Reco 
CHROMATOCAB 


For two dimensional paper 
chromatography, using stand- 
ard filter paper sheets 1834 
by 22% in., or smaller. 


RACKS 
Stainless steel or glass for one | itt 
dimensional chromatography. 


INDICATOR SPRAYS 
For application of indicators to 
chromatograms 


CLIPS 
All stainiess steel spring clips for 
holding chromatograms to glass rods, 


SOLVENT TROUGHS 
a6. For use in chromatocabs 
™ or one-dimensional racks. 


ALSO AVAILABLE: 

Densitometers . . . A General Catalogue 
for quantitative deter- of the RECO Line of 
mina on paper 

Pyrex Disc Chambers we 

Mi Equipment Is 
icro Pipets Available on Request. 

Drying Ovens 


CUSTOM MADE 


TOOL FOR THE ANALYSIS 

OF COMPLEX COLLOID SYSTEMS, AND FOR 
THE CONTROL OF PRODUCTION OF 
PURIFIED PROTEINS, ENZYMES, HORMONES 


179 EAST 87TH STREET 
NEW YORK, N. Y. 


May 15, 1953 


KLETT MANUFACTURING CO. 
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PERSONNEL PLACEMENT 


YOUR ad here reaches over 32,000 scientists, including MA POSITIONS OPEN HAN A —— 


| titutions, 

industrial 77 M.S. in biochemistry to direct Chemistry Laboratory in Chicago 
countries—at a very low cost. Hospital experience desirable. To 

CLASSIFIED: 18¢ per word, minimum charge $3.60. Use of = WANTE 


Box Number counts as 10 additional wo: 


DISPLAY: Rates listed below—no charge for Box Number. 


Pharmacy—Ph.D. to teach dispensing and some graduate work. SCIE 
Monthly invoices will be sent on a charge account basis 


Eastern School. Box 64, SCIENCE. 4/17, 24 - 5/1, 8, 15 


WALTEI 
—provided that satisfactory credit is established. ()) Pharmacologist; Associate Professorship ; $7000; Midwest. (2) 
Single insertion $19.50 per inch ood Bacteriologist, Ph.D.; research laboratories, industrial com. 
sew 
26 times in year 14-00 er inch South Michigan Ave., icago. Your 
Pharmaceutical Chemist. Ph.D. Pharmacy background. Teaching are neec 
For PROOFS on display ads, copy must reach SCIENCE 4 and research at the New England College of Frames, 70-78 us lists 
weeks before date of issue (Friday of every week). Mt. Vernon St., Boston 8, Massachusetts. X at high 
(a) Pharmacologist, M. Ph.D. to research on 
PO pharmacodynamic action o Tugs ; minimum three renee experi- 
HIN SITIONS WANTED ATR ence pharmaceutical industry required; East. (b) Microbiol ~ 


h.D., research post ; large industrial company; West. (c) Scil 
Anatomist, Ph.D. Summer 1953. M.S. in Physiology. Desires | teriologist-Virologist; Ph.D.; research; pharmaceutical coma. 
teaching position with opportunity for research. Anatomy or | (d) Ph.D. in Clinical Psycholog, to become associated with 
Zoology Soperwnet. Five years university teaching experience. neuropsychiatrist, Diplomate Americ in Board; duties; office prac- 
Box 94, SCIENCE. 2 tice, industrial eee testin Pacific Coast. (e) Ph.D. 


qualified teach pharmacy, particu bity dispensing, and direct — 
Bacteriologist, Ph.D. Biochemistry minor. Five years’ teaching, one | gtaduate work; rank: assistant or associate professor, eastern uni- — 
year research experience. Prefer North central. Available June 1, | versity. S5-3 Science Division, Medical Bureau (Burneice Larson, 
1953. Box 91, SCIENCE. xX | Director) Palmolive Building, Chicago. X BACK 
Biochemist, Ph.D. 1952. Plasma protein fractionation, coagulation, L 
electrophoresis, publications, Five years’ a0 d experience. Seeks THE WEIZMANN INSTITUTE OF. SCIENCE Abr 
teaching-research position. Box 92, SCIENCE x REHOVOTH, ISRAEL 
Champlain College Closing—The campus of this Liberal Arts There are several vacancies for physicists to work on —_—— 
College of the State University of New York at Plattsburgh, N. Y. nuclear induction and in related fields. Starting salary 
is to be taken over by the Air Force. All faculty members have will be between 200 and 300 I.L. per month according @ AMI 


been notified of termination of appointments on June 30. Infor- 
to qualifications, experience, etc. This includes a cost- 

mation concerning experienced teachers in Biology and Chemistry 

—. for new positions may be obtained from Dr. F. H. Wilson of-living allowance which will vary according to the ® HA 


and Dr. C. Max Hull, respective heads of these departments. x cost-of-living index. ® 4 
Further particulars may be obtained from the under- 

Organic Chemist, Ph.D. 20 years in pharmaceutical research lab- signed to whom applications should be submitted not 

oratories, now in Government Laboratory about to be discon- later than June 15th, 1953. 


tinued. Chemistry and isolation of natural compounds, alkaloids, 
sulfur compounds. Teaching experience, languages. Desires position Applications should be accompanied by an —— 
in academic, industrial research or teaching. Part time considered. of the applicant’s scientific career and the names 0} 
N.Y.C. preferred, but will relocate. Box 95, SCIENCE. 5/22 not more than three referees. 


(a) Parasitologist; Ph.D.; (Minors: Nutrition, Biochemistry) ; Please address Dr. Joseph Gillis, 

ve years’ teaching, research. (b) Biologist; Ph.D., nine years replies to: Academic Secretary 
university teaching; present rank: professor of biology; capable Weizmann Institute of Science 
administrator. For further information, please write Science Rehovoth, Israel 

Division, Medical Bureau (Burneice Larson, Director) Palmolive 

Building, Chicago. 


Pharmacologist, Ph.D., teaching and research experience including -— T L A ij 
Chemotherapy and tissue respiration studies. Box 93, eee 


/22 
BOOKS + SERVICES + SUPPLIES + EQUIPMENT 


Ph.D., woman. Considerable experience biochemistry, cell fractiona- 
tion, electrophoresis, isotopes, cancer. Zoology teaching. Publica- 
tions. Wishes teaching or research position. Box 96, SC ENCE. X 


SSIFIED: 2 word, yee charge $6.00. Use of 
counts as 10 additional’ words. . Correct 


Physiologist, Ph.D., Mammalian and General physiology. Age 28, he, to SCIENCE se . accompany ad. 


married, two children. Experienced in teaching and research. One 


year postdoctoral research. Publications. Desires permanent aca- DISPLAY: Rates listed below—no charge for Box Number. 
demic position. Box 97, SCIENCE. ° x Monthly invoices will be sent on a c charge account basis 
—provided that satisfactory credit is established. 
@ Plant Physiologist, Ph.D.; experienced teaching and research, Single insertion sie. 50 per inch 
hysiology and nutrition, radiation and isotope studies in biology ; 7 times in 1 year 7.50 per inch 
ublications. (2) Biochemist, Ph.D.; desires research or teaching 13 times in 1 year 16.00 ber i ——- 
Speintnent, est. Please write Scientific Personnel Service, 122 26 times in 1 year 14.00 per inch CO 
South Michigan Ave., Chicago. x 52 ry in nd = 12.50 per inch 
For PROOFS on copy must reach SCIENCE 4 RE 
Writer-Chemist wants free-lance writing, editorial, advertising weeks before dare ‘of A iday of every week). 


work; M.S, chemistry, writing, newspaper experience. Box 81, 
SCIENCE. 5/8, 15 


University teaching. Will continue toward Ph.D. summers. In- 
terested Zoology, Coupareiive Anatomy, Parasitology. Box 86, LINGUAPHONE MAKES LANGUAGES EASY 
SCIENCE 4/15; 22 | At home — to speak Spanish, Italian, French, German, Nor 
yesian. Russia Japenese, ~ 29 langua 
Zoology—Genetics, 30. Ph.D. expected fall 1953. Desire teaching —— to phone, Wor tandard Conversationa' ONE 
and money. Send for FREE book TODAY. LINGUABHO 
potion, department. Available Sept. 1953. INSTITUTE, ‘Mezz.. Rock. Plaza, New York 20, 
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MARKET PLACE 


BOOKS . SERVICES . SUPPLIES . EQUIPMENT 


WANTED TO PURCHASE .. . ond foreign 
SCIENTIFIC Peniopicass | Woraries and | smaller 


WALTER J. JOHNSON @ 125 East 23rd St.. New York 10, N. Y. 


our 8 sets and files of scientific journals 
send 


INC. 
9, Massachusetts 


SCIENTIFIC BOOKS and PERIODICALS WANTED 
Complete libraries—Sets and rw ingle titles 
0, please send us your want lists. 
STECHERT - 
31 East 10th St., 


BACK NUMBER PERIODICALS —~ Bought ana Sota 
@ Tell us what you want!—What have you to offer? 

| Abrahams. Masazine Service DEPT. P, 56 E. 13th ST. 
Established 1889 NEW YORK 3, N. Y. 


@ AMERICAN POLYNESIA 
and the 

® HAWAIIAN CHAIN, 

@ by E. H. Bryan, Jr. 


Accurate data on 
little known Central Pacific is- 
lands. Delivered to you for $1.50 
by Books About Hawaii, P. O. 
Box 2072, Honolulu 5, Hawaii. 


PROFESSIONAL SERVICES 


LABORATORY SERVICES 


Project research and consultation in 

Biochemistry, Bacteriology 
and Entomology. 

Amino acid assays and biological protein evalu- 

ations ® Vitamin and antibiotic assays ¢ Chick 

feeding tests ® Toxicity studies ¢ Phenol coeffi- 

cient determinations 

Specific immune sera, 


WISCONSIN ALUMNI RESEARCH FOUNDATION 


P. O. BOX 2059 ° MADISON 1, WISCONSIN 


CONSULTATION 
RESEARCH 


SOUTH SHORE 


148 ISLIP AVE. 


May 15, 1953 


PROFESSIONAL SERVICES 


A HATIONAL SERVICE R 
ELIABLE and 
PERSONAL SERVICE 


TEACHERS to Colleges and Universities the Nation 
and thelr Personnel. Originated and continued 
by three generations of the Albert family. 
Member N.A.T.A 


25 E. Jackson Bivd. Chicago 4, Ilinois 


LOOKING FOR A PUBLISHER? 


Write for Free Booklet SC telling how we can publish 
your book. All subjects considered. New authors welcome. 


VANTAGE PRESS, Inc. © 120 W. 31 St., New York 1. 
In Calif.: 6356 Hollywood Bivd., Hollywood 28 


GBI CATALOG No. 677 


Lists more than 300 items for Research — 
Biological, Microbiological, Bacteriological, 
Biochemical, Nutritional. Write 

GENERAL BIOCHEMICALS, INC. 


72 LABORATORY PARK © CHAGRIN FALLS, OHIO 


AGENCY 
and COLLEGE 
BUREAU 


SUPPLIES AND EQUIPMENT 
STAINS 


Price list on Request 


STARKMAN 
Biological Laboratory Toronto, C 
(THIS is the EXACT SIZE RECTANGLE “NIN Sreuments 
on the Field Finder containing 

over ee lines and indicia, do. 201-050-150 
They form a simple, non-marking Micro-Slide 


device for the microscopist to re=- 
locate fields of interest in a 
flide-mounted specimen, Other 
advantages: Superb precision- 
with interchangeability; non-des- 


FIELD FINDER 


LOVINS ENGINEERING 


truas$ive; used by substitution.) COMPANY 
DOGS RATS RABBITS 
CATS PIGEONS HAMSTERS 
@ Clean tor MICE POULTRY GUINEA PIGS 


JOHN C. LANDIS + Hagerstown, Me. 


nco STAINLESS STEEL BEAKERS 

La 1. RUGGED 2. TOUGH 

3. POUROUT SPOUT 4. EYE APPEAL 
5. EVEN HEAT DISTRIBUTION 


Lot 
Size wt. a. 
50 ml $1.20 10, 
125 ml 1.55 
250 mi 126 gm 2.10 90 
eo & 
m gm 
(GRIFFIN 
Low FORM) mi 
5.45 
Lapine 6001 S. KNOX AVE., 


ARTHUR S. LaPINE and — 
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MARKET PLACE 


BOOKS . SERVICES . SUPPLIES . EQUIPMENT 


SUPPLIES AND EQUIPMENT 
CYCLOPROPYLCYANIDE 
508 $8.00 100 g $15.00 


2,4-DINITROFLUOROBENZENE 
256 $4.25 100 g $15.50 
CUSTOM CHEMICAL LABORATORIES 


2054 N. Cicero Ave., Chicago 39, Ill. 


L. 


SUPPLIES AND EQUIPMENT 


LABORATORY ANIMALS 


Mice, Rats, Hamsters, Guinea Pigs, 
Rabbits, Cats and Dogs 


Purity of Strain Guaranteed 


2-HYDROXY-3-NAPHTHOIC ACID HYDRAZIDE 
For Separation of Conjugated Steroids and Histochemical 
Demonstration of Ketosteroids 
Descriptive Literature and Prices on Request 


DAJA LABORATORIES * 


511 Lancaster St.. Leominster, Mass. 


For Uniform Clinical and Research Determinations 


SWISS ALBINO MICE 
ALBINO RATS 
N. Z. WHITE RABBITS 
Annual production 130,000 Phone 3224 
Box 597 aides, Y. 


PHOTOVOLT Densitometer 


for 


CHROMATOGRAPHY 


A photoelectric precision instrument for 
the rapid and convenient evaluation of 
strips and sheets in filter paper chro- 
matography and paper electrophoresis 


Write for Bulletin N 800 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory Albino rat 


Box 2071 + Madison 5, Wisconsin + Phone 35318 


RATS 


FOR LABORATORY USE 
Write for prices. 
BLUE SPRUCE FARMS, R.F.D. #2, ALTAMONT, N. Y. 
(Phone-4461) 


1953 DIGEST 
CARGILE LABORATORY AIDS 


Just write for Digest 5M 
R. P. CARGILLE LABORATORIES, INC. 
117 Liberty St. e New York 6, N. Y. 


For CONSISTENT Rats... 


@ BUDD MT. RODENT FARM 
@ CHESTER, N. J. 
Breeders of a recognized strain of Wistar. 


Are YOU seeking... 


a new position, or new personnel? 


classified ad in SCIENCE... 
Your ad here will get results! 


Send your ad NOW! 
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Colorimeters pH Meters 
Fluorimeters Electronic Photometers 
Reflection Meters Multiplier Photometers 
2 Interference Filters | 
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Autotechnic 


Ae TECHNICIAN: 


Autotechnicon saves everyone's time, right 
down the line. Its automatic processing gets tissues 
through faster, does them better. The pathologist 
can issue prompter reports. The surgeon, 
getting earlier information, can proceed with 
greater sureness. The technician is relieved of a 
fretsome, time-consuming chore. Faster handling 
throughout results in significant 


savings in bed-days. 


| ‘on 
saves 
everyones 
4 
4 tl me 1 - 
| 
-| 
THE TECHNICON COMPANY 
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Selecting the RIGHT 
MICROSCOPE ILLUMINATOR? 


pl 


Every microscope user has different needs, different likes and dislikes in 
illuminators. But whatever ¢ype you prefer. . remember, best results are assured 
only when the guality matches that of your microscope. 

Despite the diversity in type, function, and appearance, there are certain 
characteristics you will find in a// AO Spencer Microscope Illuminators . . . sturdy, 
precision construction . . . highest quality optics . . . brilliant, even illumination 
. «» proper heat dissipation for cool, comfortable operation. 

AO distributors or representatives will welcome the opportunity to make 


recommendations or discuss illumination problems with you. Just write Dept. $3 g 
A. BUILT-IN SUBSTAGE LAMP D. ADVANCED LABORATORY LAMP be 
B. PORTABLE SUBSTAGE LAMP E. UNIVERSAL MICROSCOPE LAMP a . 
C. ADJUSTARLE LABORATORY LAMP F. CHALET TABLE’ LAMP 


American 
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